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ABSTRACT 

The use of telecommunications to enhance local 
educational opportunities, especially in science and mathematics, was 
the subject of two hearings before a Senate committee. Eleven persons 
made presentations and/or submitted written statements at the first 
hearing: (1) Joseph Duffey, University of Massachusetts at Amherst; 
(2) Andy Turner, math/science student at Chelmsford High School; (3) 
Karen Powers, math/science student at Katignon High School; (4) 
Lincoln Lynch, New England Association of School Superintendents; (5) 
Roxanne Mendrinos, Massachusetts Computer-Using Educators; (6) Earl 
Batchelder, Hampshire County Educational Collaborat' ve; (7) Joe 
McDon&ld, Middleborough High School; (8) John LeBarcn, Massachusetts 
Executive Committee for Educational Television; (9) Mussel Jones, 
Boston University; (10) Lattie Coor, University of Vermont; and (11) 
Walker Crocker, Rhode Island Higher Edur ""ion Cable Channel. Eight 
persons made presentations and/or submitted written statements at the 
Washington, D.C, hearing: (1) Sandra Lauffer, Academy for 
Educational Development; (2) Joseph Duffey, University of 
Massachusetts at Amherst; (3) Henry Cauthen, South Carolina 
Educational Television Network; (4) Will Kitchen, Tele-Systems 
Associates, Inc.; (5) Alda Monteiro, senior. East Providence Senior 
High School; (6) Benjamin Stavely, junior, Alvi rne High School; (7) 
Marilyn Gardner, Boston Public Schools; and (8) Robert Bennett, 
Wakefield High School. Responses by Joseph Duffey, Will Kitchen, and 
Henry Cauthen to questions submitted by Senator jll are also 
included. (EW) 
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"STAR SCHOOLS"«-TELECOMMUNICATIONS IN 

EDUCATION 



FRIDAY, FEBRUARY 27, 1987 

U.S. Senate, 
Committee on Labor and Human Resources, 

Char lestowfiy MA. 
The Committee met, pursuant to notice at 9:30 a.m., in Room 
No. 175, Bunker Hill Community College, Charlestown, Massachu- 
setts, Senator Edward M. Kennedy (chairman) presiding. 
Present: Senator Kennedy. 

OPENING STATEMENT OF SENATOR KENNEDY 

The Chairman. The Committee will be in order. 

I first want to thank Dr. Sh'pley very much for all of his help 
and cooper"vtion and for the support of all of those associated with 
the Bunker Hill Community College, and for making available this 
facility and these resources. 

It is good to have a chance to come back here again, and I am 
just delighted, as the Chairman of the Committee on Labor and 
Human Resources, to be able to commence one of the first hearings 
outside of Washington that we have had on a subject which I think 
offers enormous opportunity in the field of education. So it is en- 
tirely appropriate that we meet here for this particular session. 

The economic battles of tomorrow are being fought in the class- 
rooms of today, and the news from the front is not good. In survey 
after survey, American students are at the back of the class in 
math and sci'^nce achievement. Japanese students score twice as 
high as our students in chemistry achievement. Japanese students 
score twice as high as our students in math achievement. 

It should come as no surprise that the Japanese also have twice 
as many engineers working in their industries, and have twice as 
many patents per capita as we do. 

Let's be clear about the causes: American students are as smart 
as any in the world and, given the resources, they will meet and 
beat the competition every time. 

But our students are not getting the training they need to suc- 
ceed in the economy of the future. Only 35 percent of the high 
schools in America even offer a physics course. And even where 
courses are offered, the instructors are often not equipped to teach 
them. 

The National Science Teachers Association estimates that 30 per- 
cent of all math and science teachers in this country are complete- 
ly unqualified or seriously underqualified to teach these subjects. 
And this will worsen quickly unless we act now. By 1995, the Na- 
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tional Science Beard reports that we will need twice as many 
teachers in math and science as we have today. But, for every 
qualified math or science teacher entering the field, 13 are leaving. 

And I think this chart demonstrates quite clearly what o.\r situa- 
tion is— the estimated need will be some 300,000 in the math and 
science teaching force, and currently we have 140,000. The difficul- 
ty is moving from this 140,000 to 300,000. 

If we were able to provide all of the additional training neces- 
sary, it would take an enormous commitment of resources. 

And given where we are in terms of the pressures that all of us 
are feeling with competing, priorities in terms of student aid, and 
many other educational programs which are essential at a time of 
scarce resources. And we have to deal with this particular chal- 
lenge. 

One of the things I think all of us understand, or we should un- 
derstand, is that we are facing sizable deficit issues and problems 
in our country. I think they can be dealt with if we have the will 
and the real desire to do so, with the Executive and the Congress 
working together and going to the American people. 

On the trade issues, it is not easy because we know the time it 
takes to train teachers, we know the time it takes to train individ- 
uals, we know the resources which are necessary, and we have a 
very serious adverse situation in the country today. 

These indices in math and science and phyf^cs are clearly trou- 
blesome, and the trends have to be reversed if we are going to 
begin to be serious about meeting that challenge. 

The costs to this nation of a continued failure to teach math and 
science to our children will be enormous. The very least we will 
lose will be billions upon billions of dollars in tiade revenue. The 
true cost of our inaction will be the lost talents of an entire genera- 
tion of our people, and that is ground we shall never regain. 

I am prcud to be able to say that again Massachusetts is creating 
a better future. I call the concept "Star Schools," and the idea is to 
harness satellite technology to reduce the shortage of qualified 
teachers and close the gaps that plague so many of our schools, es- 
pecially in science and math. By making satellite time available to 
teachers and students on a regular basis, we can make quality edu- 
cation and instruction far more widely and equally available than 
it is today. With a satellite dish outside the door, even a one-room 
schoolhouse can tap a whole world of knowledge. 

We have had some important testimony by Dr. Knapp in our Na- 
ti'^nal Goals and Education Program. Recently, in Washington, we 
held our first set of hearings to review where we are in the broad 
areas of education, health, employment, and some of the other 
areas of human need. We had some impressive testimony at that 
time. It is good to see him here again today. 

The technology is available, and the cost of "Star Schools" ib 
only a tiny fraction of the cost -f "Star Wars," and there is another 
difference- -"Star Schools" works. 

It is estihiated tha^ the cost of a fiational program to train, hire, 
and upgrade the nation's math and science teachors so that Ameri- 
ca's students would have qualified instruction available would be 
between $10 and $20 million. And we now estimate the cost of a 
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national ''Star Schools" program at about $100 million. Properly 
designed, such a system could pay for itself. 

Again we find that we do not have to spend more to do more if 
we think cleverly about the use of our resources. Let's make this 
clear. American students deserve "A-plus" education, and next 
week I will introduce legislation to bring the *'Star Schools" to 
American education. 

This hearing today will be very helpful to our Committee in 
gathering the suplJOrt for our proposal, and hopefully fast tracking 
that legislation on the floor of the Senate. 

With the example of what Massachusetts and New England can 
do, we shall once again muke good on the promise of American 
achievement, and the sky is the limit. 

We are pleased to move through the course of our hearing. We 
will hear from Dr. Duffey, and we welcome him and look forward 
to his testimony. He is Chancellor of the University of Massachu- 
setts at Amherst, and he was the former Director of the National 
Endowment for the Humanities. 

We are glad to have Dr. Duffey joining us. We heard sorne very 
promising things about the MCET Program, and we are looking 
forward to his testimony. 

Doct'^r. 

STATEMENT OF DR. JOSEPH DUFFEY, CHANCELLOR, UNIVERSI- 
TY OF MASSACHUSETTS; FORMER DIRECTOR, .ATIONAL EN- 
DOWMENT FOR THE HUMANITIES 

Dr. Duffey. Thank you. 

Senator Kennedy, I want to leave my prepared remarks here and 
just speak very informally. 

I have seen the witness list you have before you. Let me simply 
try to provide a background in introductions to th** testimony you 
are going to hear. 

First of all, I want to express our appreciation for your bringing 
this, I think, the first regional hearing with ycur new Chairman- 
ship of the Labor and Human Resource Committee here to the 
Commonwealth. And I think it is very appropriate that we are 
here in Bunker Hill Community College. 

You have a strong and abiding and long interest in education 
that cheered many of us when you were willing to take these re- 
sponsibilities. And in the Commonwealth, we value education and 
knowledge because it is our natural resource. It is what makes this 
f^conomy work. And what I want to talk about is the use of new 
technology to str ighten that particular system. 

I left my home in Amherst about three hours ago. I work for Dr. 
Knapp, who is here in Boston. We are separated by 100 miles. 

The Community CoUege here is a part of a system. We feel we 
are, as Bud Hodgkinson now says, in American higher education, 
including the elementary and public schooh and the colleges and 
the community colleges, all one system whic has to function ver^' 
efficiently in the future. 

I think the most interesting comments in this Administration 
about education are not coming from the Secretary of Education, 
but from the Secretary of Labor. Mr. Brock has probably spoken 
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more compellingly about the fact that in the very near future, we 
simply will not have surplus population in the United States. 

The motto of the black colleges that "a mind is a terrible thing 
to waste,'* now ought to be also translated "a mind if a very costly 
thing to waste." 

We are going to need every American trained to the maximum 
potential in order to have a strong and competitive economy. And 
we learned that lesson in New England. It is one that matters a 
great deal to us. 

I want to talk about the Massachusetts Education Television Cor- 
poration. Dr. Knapp has talked about this concept with you in 
Washington. Let me try to add just a few more details about the 
concept here. 

First of all, as we are both aware, within the last decade, we 
have seen telecommunications applied to education in several parts 
of the country. 

When I was at the National Endowment for the Humanities, I 
tried to provide some programming for the network in Kentucky, 
which serves part of Appalachia, which the Federal Government 
helped to establish as a model network. South Carolina has an ex- 
cellent network. 

He^e in Massachusetts, we have tried to address this problem, 
one, in terms of some of the shortcomings of the other networks, 
that is the breadth of institutional cooperation. The approach we 
have taken involves public and private universities. 

I want to talk a moment about the relationship of the campus at 
Amherst with Boston University, represented by Dr. Johps here 
today. 

My friend John Silber and I, I do not thmk, are ever going to 
agree on policy in Central America, but we agree very much on the 
importance of cooperating between our two institutions for the 
plan that we are proposing here. 

But the health care centers across— health delivery centers 
across Massachusetts are a part of this corporation; the public 
schools, the industry. So it is unique in the country in having the 
breadth of cooperation. 

In beginning to address the problem, as I am going to talk in a 
moment about teaching in the public schools and subjects where 
we do not have teachers, which is a sensitive problem, to members 
of our teachers unions. 

We are very pleased at the foresight of the MTA in Massachu- 
setts in endorsing the Massachusetts Education Television Corpora- 
tion. 

I want to stress the fact, however, that these institutional net- 
works are still— they are a very important part of the process. We 
have a lot to learn, but in Massachusetts we have moved ahead in 
terms of getting that cooperation started. 

There are things we can do with satellite technology: addressing 
programs to specific locations; combining computers and television; 
getting interactive technology, which has just emerged on a practi- 
cal basis within the last several years. 

What we are proposing in Massachusetts is to take a statewide 
micrcvave link. 
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Let me say, first of all, that if thii link, and what I am going to 
talk about in a moment, were in effect, I couJu still be in Amherst 
and you could be here. That probably would not be as pleasant, but 
we could communicate quito directly with very high resolution tele- 
vision through a microwave transmitter such as this. 

Or your signal here could be moved from here through this 
microwave ''spy, ' which is what we call this system, into a trans- 
mitter at Boston University to a satellite into every high school in 
the State, and we could actually have response and questioning. 
The potential of that, and its effective use, is just enormous for the 
kind of problems that you have addressed and I want to speak of in 
a moment 

Here we have Emerson College's new pamphlets and the Univer- 
sity of Lowell, all the many fine institutions in Boston: the Univer- 
sity of Massachusetts in Boston, Boston University, Northeastern, 
MIT, Harvard, Southeastern University; the Woods Hole Oceano- 
graphic Center, and otl er resources on Cape Cod; the Medical 
School of Worcester; the five colleges of Amherst; the Technical 
Community College at Springfield and oi:her fine colleges there; 
colleges in the far western part of the State. 

Now, this provides a basic microwave link between the institu- 
tions. What we war/ to do, which again is another unique factor, is 
to put in Boston, at Boston University, and at Amlierst, at the Uni- 
versity of Massachusetts, satellite transmitters which would enable 
the programming which comes from any of these institutions, d 
in a moment we will look at the New England network, part of 
which is now in place. 

So that programming by satellite then becomes available, again 
with a dish not a lot larger than this at any high school in the 
State. 

I am running into an interesting problem at the University of 
Massachusetts, Amherst. As our admissions standards and expecta- 
tions rise, we find many very keen, bright, capable students who 
come from many of the rural areas in Massachusetts, who have not 
been able to get in high school the courses we expect them to have 
to get a head start in college. 

We are working with President Chively, who is here now at 
other community colleges, to try to conserve our resources and 
theirs by training engineers— we need more engineers in this 
State— with the first two years at a community college and then 
coming into the university. 

The potential of doing that without the community colleges 
building elaborate engineering faculties, or at least with certain 
courses— and this is a balance of how much you use by educational 
television— from the Amherst campus to all our fine community 
colleges so that in their first two years these students are not 
losing those courses; or high school students in rural areas, or 
ajeas where, because of a decline in enrollment or shortage of 
math and science teachers, they are not getting the preparation 
that they are quite leady for in high school. This could all be ad- 
dressed by this system. 

Two things are novel and I think models in this system, and we 
st'vl need to refine them. We have gotten the institutional network, 
the infrastructure of institutions cooperating, the possibility of 
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having a scientist, who has taken a job at Wang or at Prime, teach 
one course in a highly specialized math or computer area from 
every high school i. the State that wants to receive that course 
through this network is an enormous potential. 

And Dr. Jones will talk about the experience that Boston Univer- 
sity and we have had at Amherst in advanced engineering educa- 
tion. 

Many of our teachers are discovering with their best students 
they had a hard time keeping up with them in certain areas. They 
need opportunities on-site or continuing education. So that can be 
provided to this system. 

We can do advanced professional training for engineers and 
other professionals. Our health networks can share information. 
And we see a course of vast regional significance through the New 
England network. 

If a small business college in the Boston area wants to offer lan- 
guages to its students, because they are a very important part of 
training for international business today, and cannot get the facul- 
ty available, Middlebury CJollege or the University of Massachu- 
setts at Amherst, or Boston University or another school can pro- 
vide those kind of resources in ciie^r curriculum. 

In short, for primary and secondary school students, telecom- 
munications can provide advanced science, math, and foreign lan- 
guage courses we cannot afford to offer rt every individual school. 

High schools in many parts of thir. State have been forced to drop 
courses in specialized subjects because of declining enrollment and 
a shortage of qualified teachers in some subjects. 

For teachers, the network cei enable them to continue their 
training and keep up with rapid changes in such fields as science 
and computer education. 

For college faculty and students, even at the largest research 
universities, the network can provide currently unavailable ac- 
cessed information at other institutioas. 

I have a feeling, for example, one of the things we have been 
trying to develop at Amherst is much greater capacity in languages 
in the Pacific Basin and understanding of the economies of the Pa- 
cific Basin. We cannot build, even in a fine center with five col- 
leges, all the critical resources to do that array of courses. But if 
we could work with the other institutions in this State, then really 
a model in that highly specialized area could be provided. 

And for the industrial work force, telecommunications can pro- 
vide continuing education, courses in advanced engineering, com- 
puter sciences and business subjects that are urgently needed if our 
region and our country are to compete successfully 

We know at Amherst that education by television for profession- 
als works because we have 500 institutions in the country, from 
Los Alamos and Lawrence Labs in California to nearly every IBM 
facility in the United States receiving courses by satellite from our 
advanced engineering training program. And I know Boston Uni- 
versity has the same experience, on which Dr. Jones will elaborate. 

In short, we are ready for an experiment. We are confident that 
we have the institutional human resources together, and that has 
not been easy. We have that cooperation ready. 

U) 



ERIC 



7 



We now know that the technology is ahead of us, and if we can 
apply it, we can vote more effectively and bring together all the 
resources of our region for this important task for the future of 
quality education for all our students. And we hope that this 
rather ambitious plan, but a bold one that we think fits this region, 
is one that we can proceed on within the next five years. 

I thank you for the opportunity to present it, and I w'll be glad 
to respond to questions or ask others to join me in response to 
questions. 

The Chairman. Thank you very much. Dr. Duffey. 

Exjellent presentation. Could you tell us in a little bit what the 
obstacles are at the present time for being able to achieve some ( f 
the ambitious goals which you have? 

Dr. Duffey. As I think about the experience across the country 
with the networks in place — and as I say, that really goes back 
about a decade — we have not had much activity since the mid or 
late seventies. So we have in place some programs. 

One thing we have learned is that you cannot simply throw the 
technology up. You have to carefully prepare for that. 

We think we are in line. We have that process started, and that 
is not easy m Massachusetts where we have all these individual 
school districts. But we feel that with this corporation created by 
the legislature several years ago, and the strong support of indus- 
try and the public and private universities, we have moved to that 
point. 

But another obstacle, and I think clearly demonstrated in several 
States where this system has been attempted, is that you need the 
preparation of teachers for the use of the material. 

And part of our plan is to put at Boston University in Boston 
and at Amherst, in the two sections of the State, resource centers 
where programs are being developed. But teachers are coming in 
for periods of time over the summer for conferences to learn about 
the use of technology. 

You always need the human element, you need the teachers as a 
part of this process. And I think that obstacle of a close working 
relationship, thai sort of network between the universities, the 
community colleges, the universities and community colleges, and 
the high schools or the teachers, is an obstacle. 

And the othei obstacle for us, of course, is simply to get the tech- 
nology in place. We have worked on the human infrastructure, and 
we have the vision now. We think those are all manageable obsta- 
cles, but they are our next step. 

The Chairman. If you got the financial support for the corpora- 
tion, can you give us some idea of the time frame of implementa- 
tion for this program? 

Dr. Duffey. The microwave network is not a big problem The 
towers are there. 

I think we would hope to be operational — I would ask Dr Knapp 
to study this more closely — I would think with two years we would 
hope to be ready to operate. 

Dr. Knapp. Yes, 18 months. 

Dr. Duffey. Eighteen n?.ori^hs. 

In Massachusetts, when you can get anything done in 18 months 
in the public sector, that is an achievement. 
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But it is no* elaborate. There are resource centers. When you put 
the two disl ^s, transmission stations, which I suppose is the most 
complex part of this system, the dishes for the high schools are not 
a problen>. And that is a very low expense. 

And one of the things that appeals to me about this in New Eng- 
land, and eepecially in the Commonwealth, is that our school 
system-we havt public schools and an outstanding network of pa- 
rochial schools. And there is no distinction. We have private acade- 
mies of one kind or another. 

This material is available and shares those resources in a way 
that transcends those particular problems. So that I think that the 
demonstration, particularly here, would be significant in the sense 
of broad community participation across some of the separation of 
institutions in the educational sector. 

But we would like to be moving within 18 months to two years. 

The Chairman. As they develop, say in the 18-month period, you 
probably have a preliminary group of courses that would be avail- 
able both for high schools and coll-^ges. Am I right? 

Dr. DuFFEY. I understand from Mr. Borten that s.nce the corpo- 
ration was created— Rick Borten is the Director of the corpora- 
tion—he has already begun to receive from institutions, and I men- 
tion a business school, I suppose a very fine business college in the 
area, which has already said to Rick, "What can we do about lan- 
guage teaching? Can we get Middlebury and other schools'?'* 

I am sure you probably have other examples. You are already 
getting a list. 

Mr. Borten. The kinds of examples. Senator, that we have en- 
countered and that are actually operational 

The Chairman. Do you want to just identify yourself? 

Mr. Borten. My name is Rick Borten, and I am the Executive 
Director of MCET. 

Even at this moment, we are conducting a project with the Area 
Health Education Council in which a major teaching Iiospital is 
transmitting continuing education information to community hos- 
pitals that otherwise would not be exposed to this kind of medical 
experience. 

A typical ongoing project is a Physics Forum for high school 
teachers, many of whom do not have bachelor's degrees in physics, 
but are chemistry or general science graduates who have been 
asked to take on a class in physics. These teachers feel kind of iso- 
lated, feel that they need help. And this ongoing one-year project 
allows them, through telecommunications, to consult with their col- 
leagues, learn what is happening, and how they can better, more 
effectively be physics teachers at the high school level. 

Dr. DuFFEY. I can give you an example there in terms of a new 
technology. 

I went to Atlanta about a year ago to look at some of the poten- 
tial high-**esolution television 

One of the dilemmas in cell analysis, let's take the cancer diag- 
nosis for doctors, is the ability to be able to consult and read slices, 
and it has really been impossible to use television as a way of look- 
ing at something as fine and precise as that. 

But the high resolution television now makes it possible for a 
doctor in a rural area to consult with a doctor in ^^'orcester, and 
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both of them examine, on television, a slide presentation. The reso- 
lution is that precise with the new technology. 

And what we are planning to use here would provide that kind 
of resolution which provides, for medical and other purposes, the 
reading of diagrams and other things; a prrticularly added dimen- 
sion that simply was not there even three to four years ago. 

The Chairman. As I understand the scope of t^^is this is devel- 
oped for a regional kind of experimentation. It* *^ is certainly 
more than an experiment. And with succes'" .is particular 
region, it would hive more general and br^ apoHcation in 
terms of a nacional program. 

Dr. DuFFEY. Yes. I think if we can demonstrate the models of the 
resource centers and the models of cooperation, that can then 
become the — pc^rhaps even the requirements for the- systems in 
other parts of the country. We will establish, we hope, a model sit- 
uation. 

We have a great deal to learn about that, but Dr. Knapp and Dr. 
Borten have made a tremendous start. And we look forward to 
working with Boston ^Jniversity in sharing the responsibility for 
the two resource centers. 

The Chairman. Gi^at. 

Thank you vei^ "^uch, Mr. Duffey. We hope that you will be able 
to stay with us for a little while during the course of our hearing. 

We will go to our first panel. It will be Andy Turner, who is a 
math/science student at Chelmsford High School; Karen Po\. rs, a 
math/science student at Matigiion High School in Cambridge. 

Maybe we will start with you, \ndy. We want to thank you for 
your willingness to join with us he^e today. 

Maybe you would just start off by telling us a little bit about 
yourself, where you go to school, where you live, what grade you 
are in. 

STATEMENTS OF ANDY TURNER, MATH/SCIENCE STUDENT, 
CHE! MSFORD HIGH SCHOC KAREN POWERS, MATH/SCI- 

ENCE STUDENT, MATIGNON H[ SCHOOL, CAMBRIDGE 

Mr. Turner. My name is Andy Turner. I am 16, and I am a 
junior at Chelmsford High School. 

I have been doing math and science at the University of Lowell 
as a special student for about a year and a half now. I went last 
summer at the end of my school year. I started there v ith physics 
and math, and I am specializing more in math. 

I had to ride my bike to the University of Lowell over the 
summer, and I ground that into the ground. I went through two 
bikes, four tires, a chain, and two major overhauls. 

The Chairman. Tell us a little bit about how much math ind sci- 
ence you have had at Chelmsford High School. 

Mr. Turner. I have had a total of— I started with a total of two 
years of advanced high school math at Chelmsford High School. 

The Chairman. And then you were in what grade? 

Mr. Turner. I was a sophomore. 

The Chairman. And you wanted to continue to take other 
courses? 
Mr. Turner. Yes. 
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The Chairman. And were those courses available to you pt the 
high school? 

Mr. Turner. They were available, but they would take two full 
years to do the same as a >ear at the University of Lowell. 

So I went to the University of Lowell that summer and took the 
same classes. And then I just continued on through this year with 
the lext two courses. I am up through differential equations. 

The Chairman. So you are now— after taking the courses, there 
is some kind of hook-up it Lowell? 

Mr. Turner. Yes, there is. 

The Chairman. When did that take place? 

Mr. Turner. That started around Christmas time. 

The Chairman. So you are able to hook up now and use what 
kind of technology? 

Mr. Turner. We use basically a TV station in the Lowell area or 
the Merrimack Valley. 

Both schools have a television station, so we basically transmit to 
one another the signals that we would normally transmit over the 
microwave network. 

The Chairman. So you are getting the courses now, is that right? 

Mr. Turner. Yes. 

The Chairman. And you do not have to go to Lowell? 
Mr. Turner. Not any more. 

The Chairman. How many other students are taking these 
courses? 

Mr. Turner. There are three other students that are taking the 
same classes I am at Chelmsford. 
The Chairman. Did they ride their bikes? 

Mr. Turner. No, they did not. They took the courses that were 
offered at the high school 

The Chairman. I see. But it is your sense that they would not 
have been able to continue their education without this television, 
or it would have been much more difficult for them to? 

Mr. Turner. Yes, it would have been. I would say 10 times as 
difficult. 

The Chairman. And so this technology provides you with the op- 
portunity to take advantage of the courses that are in Lowell. But 
you are not hooked up— your high school is not hooked up to other 
kinds of educational facilities? 

Mr. Turner. No. It is just hooked up to the University of Lowell. 

The Chairman. And do you plan to continue your studies in 
math and science? 

Mr. Turner. Oh, yes. It allows me to do a lot more of the ad- 
vanced courses offered at both schools. And it also works just as 
well as being in a classroom, either at the university or at the high 
school. There is really not much difference. 

The Chairman. Okay. 

Can you tell us, Karen, a little bit about your own circumstance? 
1 understand you are a math/science student at Matignon High 
School, is tha. correct? 

Ms. Powers. Yes. Matignon High School m Cambridge. 

The Chairman. What classes are you in? 

Ms. Powers. Well, right now, I am taking calculus and physics 
for my math and science. 
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The Chairman. Are you a sophomore or a junior*^ 

Ms. Powers. I am a senior. 

The Chairman. You are a senior? 

Ms. Powers. Yes. 

Like Andy, I found my school is very good, you know, with math 
and science, but I found that I had to go to additional resources. 

And this summer, I attended the Massachusetts Advanced Stud- 
ies Program at Milton Academy. I took a course in math and a 
cours** in science. 

And my story is that many students are not able to make that 
sacrifice. The top five students at Matignon were invited to go to 
Milton, and I was the only ore that was able to because of working 
.luring the summer and saving money. 

And I feel that if the courses were available on the telecommuni- 
cations network that the students would have been able to make 
the attempt to reach their potential. 

The Chairman. I imagine this affects an awful lot of the stu- 
dents. About 65 percent of all the students in our State get some 
kind of financial help and assistance, and there is increasing pres- 
sure on them, as a matter o^ fact, because of the recent years of the 
cutbf :ks. 

And so I think it is pretty understandable that students have to 
work over the course of the summer. A lot of them have to work 
during the course of the school year as well. 

Have you had any kind of experience in using this kind of tech- 
nology in a learning experience? 

Ms. Powers. No. Matignon does not offer any. 

The Chairman. But you think that you would be able to benefit 
from that kind of technology in carrying forward your own inter- 
ests or your own education? 

Ms. Powers. Yes. 

The Chairman. Do you want to continue in the areas of math 
and science in college? 

Ms. Powers. Yes. I hope to go into engineering. 

The Chairman. It is important in being able to reach your own 
potential that you have available to you these kinds of courses. 

Without that kind of help and support, do you find it makes it 
more difficult to interest your classmates in science and math and 
physics? 

Ms. Powers. Well, I believe—-! have seen people do want to get 
involved, and that the students who did not attend Milton wanted 
to. They just could not. And I think that the desire is still there, 
" but the opportunity is not. 

The Chairman. Okay. Very, very helpful. 

All right. Well, we hope you will stay with us. We are going to go 
to another panel. Thank you. 

I wish you the best of luck. You deserve a lot of credit for your 
perseverance. 

You are missing class today, are you? 

Hope you might be able to stay the remainder of the hearing. If 
you have to go, we understand that as well. 

We have the next panel with some teachers. We would ask Joe 
McDonald, Middleborough High School, who is a Librarian/Com- 



ERLC 



12 



puter Science Director; and Roxanne Mendrinos if they would be 
good enough to come up, and Earl Batchelder. 

Roxanne Mendrinos, a teacher/librarian, Thi rston Junior High 
School in Cambridge, Chair of the Telecommunications Subcommit- 
tee for the Mass. Computer-Using Educators. 

And Earl Batchelder is Executive Director of the Hampshire 
County Educational Collaborative. 

Roxanne, maybe we will start with you, if you would tell us a 
little bit about your own kind of background as a teacher. 

STATEMENTS OF ROXANNE MENDRINOS, TEACIIER/LtBRARIAN, 
THURSTON JUNIOR HIGH SCHOOL, WESTWOOD, CHAIRPERSON, 
TELECOMMUNICATIONS SUBCOMMITTEE, MASSACHUSFTTS 
COMPUTER-USING EDUCATORS; EARL BATCHELDE R EXECU- 
TIVE DIRECTOR, HAMPSHIRE COUNTY EDUCATIONAL COL- 
LABORATIVE; JOE McDonald, librarian/ computer sci- 
ence DIRECTOR, MIDDLEBOROUGH HIGH SCHOOL 

Ms. Mendrinos. I am Director of Library Media r id Computer 
Applications at the Edrnnnd W. Thurston Junior High School in 
Westwood, Massachusetts. 

I started the computer program there and went into training 
teachers to use technology, state of the art technology as a tool 
within their curriculum. I do a lot of teacher training for Fitchburg 
State College also. 

I strongly believe in continuing education for teachers, especially 
in the field of technology. I feel that it is imperative for teachers to 
be trained in state of the art tools for instruction. In many cases, 
students spend hours at the computer and are getting ahead of 
their teachers. 

Teachers would like to attend universities for higher degrees but, 
unlike industry, thev are not compensated financially or they 
cannot be given time to travel during the schoolday to take 
courses. 

I would like to pursue a Doctorate at Harvard with a concentra- 
tion in technology. However, many of the courses m^et during the 
schoolday and there are no summer courses offered. Therefore I 
would have to leave teaching in order to pursue a higher degree 
and, financially, that is not feasible. 

Courses for teacher training could be offered through telecom- 
munications, e£/?cially the audio-video type of telecommunications 
we are talking about. 

During free periods or after school, a lecture room can be set 
aside where teachers can be part of a university course on the job 
location. And being in a high tech area, a lot of the industries in 
our area do this, provide this typo of opportunity for their workers, 
on-the-job training. 

It would also encourage quality continuing education, vital in 
rapidly changing fields of study, such as computer science, science 
and math. 

If the United States is to compete with other technologically ad- 
vanced nations and maintain a lead, continuing teacher education 
is a necessity. 

That is my first point. 
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My second point is as a parent, I recently attended the course 
selection workshop at Medfield High School. Medfield High School 
has a population of 600 students. The principal stated that there 
was a strong possibility that advanced physics II, advanced calcu- 
lus, and Latin would be dropped from the curriculum. 

With 67 singletons scheduled and declining enrollment, flexibil- 
ity and scheduling was severely limited. The School Committee 
passed a ruling that if a course had less than 12 students, it would 
not be financially feasible and would be dropped from the curricu- 
lum. Understandably, the parents were very concerned. 

Medfield students scored very well on the Massachusetts Basic 
Skills Testing Program, but with limited course offerings, would 
they continue to do so? 

Telecommunications is a solution to this problem. 

T'He Chairman. Is it your experience from talking to others 
ax^und our Commonwealth that this type of a situation exists in 
other communities as well, that is the danger of dropping courses? 

Ms. Mendrinos. Ye. . And with declining enrollment 

The Chairman. There is going to be more pressure. 

You are saying that there is pressure already, and with declining 
enrollment and what we know about the flow in demography, that 
this is a real danger in other communities as well? 

Ms. Mendrinos. Right. 

The Chairman. Not only, I suppose, in our State but, I suppose, 
in other parts of the country. 
Ms. Mendrinos. Exactly. 

And I think MCET, by investigating this type of solution for this 
kind of a problem, is looking ai ead. 
The Ch>» tMAN. Okay. 
Mr. Batchelder. 

Mr. Batchelder. I would support the concern about what is 
going to be happening to a number of courses. 

I represent about 15 school districts in Hampshire County. Of 
those, there are 10 consolidated or separate high schools. 

It is not uncommon for a school system to have a policy which 
says that if an enrollment drops below 10, it is subject to the axe. 

I have brought along a list of courses that are offered by— that 
are currently being offered by three small communities, and I am 
speaking primarily, I think, but not exclusively for the small com- 
munities. 

And of those three communities, they are offering a substantial 
number of courses which have enrollments of two, three, four, five, 
six; very cost-ineffective and putting a considerable drain on budg- 
ets which are not particularly large to begin with. 

However, more significant on that list are the courses which are 
not there. Within those three communities, there is not a single ad- 
vanced placement course offered. 

German has been dropped from any school that might have had 
it at one time—at one time one of those school did have it; courses 
such as Russian and Latin clearly are not offered; nor are Russian 
and Chinese, although those are offered in Amherst and some of 
the other larger and more affluent communities. 

Certainly advanced courses in mathematics are not available. 
And then, to compound the problem, even where courses are avail- 
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able in the sciences, chemistry and physics, for instance, it might 
be one course which is supposed to be suitable for any student who 
enrolls in it. 

And, of course, if there is an attempt— if education is supposed to 
provide an attempt to provide appropriate eaucation for each child, 
that simply is not being served because, in effect, the teacher has 
to deal with any student who is enrolled, and the effect is that it 
might be too difficult for some students, not difficult enough for 
others. 

Larger school systems have an opportunity to section and to be 
able to provide different levels of instruction appropriate to the in- 
dividual needs of the students. Smaller school systems simply 
cannot do that. 

I think that the basic concern that we have is that with all of the 
attention that has been given to education, to excellence in educa- 
tion, and to quality and equality of education, one of the things 
that is not being addressed successfully in any kind of a universal 
fashion is an equality of educational opportunity. 

This is a concern for the cities, it appears, and certainly for very 
many justifiable reasons. But it is just as much a concern for many 
other places, school systems, where by accident of geography, a stu- 
dent who is in the town of Hatfield, does not have access to any- 
where nearly the number of courses that might be available to a 
student in Amherst. 

I know that this is enough of a concexn to so many of the school 
systems in my area, and I might say further west also in the Berk- 
shire area, that a number of us have been getting together to talk 
about some kind of independent effort, if necessary, to try to bring 
television, to bring the schools together. 

Examples of that do exist elsewhere. There has already been a 
pilot project established between two affluent communities. Need- 
ham and Wayland, for instance. That is, it was quite possible in 
their case because they had a common cablevision company. That 
does not exist in our case. 

So it is more complex with many of ours, but we realize that 
there is a serious problem about providing educational opportuni- 
ties that are adequate for students' needs, and something has to be 
done about it. 

I do think that tha education television system which has been 
proposed, the network, has so many assets and so much potential 
that it is unthinkable that it should not be given favorable consid- 
eration. 

We hr.ve looked at— some of us in my area have gone out to New 
York and looked at some of the programs that exist in Bosy Cen- 
ters out there. They come in different sizes and packages. The fact 
is that they are working well there. And I think that something 
similar to it might work well in Massachusetts. 

I would issue one further request, and that is that when it is 
being planned — p ^d I am speaking not so much to the technology 
as much as to the programming — that people from the grass roots 
of education, public education particularly, be involved in the pro- 
gram planning. 
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If the system is to serve students, then I think that public school 
people and teachers need to be involved in what kind of education 
that should be. 

If it is to serve teachers, then I think that teachers themselves 
have some very definite ideas about what kinds of education they 
need, and they may not always be in sync with what the colleges 
feel is appropriate. 

So I feel that the grass roots involvement in planning is very im- 
portant. But, regardless of that one caveat, I strongly urge that it 
be given favorable consideration. 

^ The Chairman. Let me just ask you, you had indicated some of 
the courses that had been dropped over the— are you talking about 
the last five years, 10 years, that kind of thing? 
Mr. Batchelder. And ongoing. 

The Chairman. And can you make that available to us? 

Mr. Batchelder. I am sorry. What T brought are the courses that 
remain. By implication, what is not there 

The Chairman. Well, can you just make a general comment 
whether the areas of math and science and physics and chemistry 
have been — has there been special pressure on those courses? 

Mr. Batchelder. Yes, absolutely. As I say, whenever a school 
system is facing a potential economy, they start looking at what 
courses can be combined or, in fact, what courses must be eliminat- 
ed. 

The ones which have the lowest incidence of population are the 
ones which are the most suspect. Therefore, they often do get dis- 
continued, and that has happened, particularly in levels, so that ev- 
erything becomes compressed into a small group. 

In one case, and it is not — as I said, it is not just a question of 
the smaller schools. The Town of Easthampton has a high school of 
660 students. They are facing some of the same problems. They 
have no advanced placement courses. 

Their resolution of that one for students who are looking for it 
are similar to Andy's. Only in that case they say, ''Go down to Hol- 
yoke Community College, get a course in physics, get a course in 
chemistry, if that is what you want, and good luck to you." But 
there is no funding for it, and there is no transportation for it, so it 
is pretty much left up to the individual student to do it. That is not 
equality of opportunity. 

The Chairman. Mr. McDonald. 

Mr. McDonald. Senator, with no inference about your ability to 
speak in public, the last time I saw you speak was in 1966 at 
Bridgewater State College. I was reminded of that this morning 
when I saw the students coming in here. 

I was, at that particular point in time, 1966, one of about 70 stu- 
dents at Bridgewater State College involved in a proer;am leading 
to a degree to teach Social Studies at the secondary school level. 

One of the things that we see in our area is that Bridgewater 
State College has not graduated any secondary school teachers in 
the field of social studies in a number of years. 

At our administrative council meetings in Middleborough, one of 
the things that has come up a number of times is that there was a 
period of years that we had no student teachers at the secondary 
level at all. 
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And Middleborough is a progressive school system in our area. 
And for a long period of time we had been receiving requests from 
student teachers in our area and outside of our area to come and 
student teach there. 

I bring that forth because you are talking about math and sci- 
ence as areas in particular, but I think there is obviously a move- 
ment away from people in all areas of education. 

Last year, we had a position open up for a computer teacher at 
the secondary level. We put out newspaper articles to that effect, 
and we contacted some 15 universities in this area and still re- 
ceived no applicants for the position. 

So we had a brand new lab with about 14 new computers in the 
lab, and a number of students who had signed up to take the 
course who had no teacher and, in fact, stayed in a study hall for 
several months while we tried to fill that position. 

As the Chairperson for a Computer Collaborative in our area 
that represents about 21 towns, I know that our situation is not 
unique. One of the things that has come up at our meetings is, 
from other towns, a similar type of situation. 

The Chairman. Why could you not get someone? What is your 
failure to do so? 

Mr. McDonald. I, at one point in time, went over to Bridgewater 
State College to talk to some of their computer science majors — 
who had, at that point in time, no job offers, but were very close to 
graduating. I said, "Look, we are in a situation. In the very near 
future we are going to have positions opening. Would you apply for 
those positions?" And they said no. And I said, "Well, why 
wouldn't you?'' 

And they said, "Well, why should we? We can go into industry 
and make $10,000 more to start than you're going to give us as a 
teacher. And we won't have any of the hassles that are involved in 
teaching." 

So, that was their answer to me. 

So that is a problem, obviously, that we are facing at our level. 

Roxanne is a former student of mine. Not that I am that old and 
she is that young. But she attended a telecommunications network 
or conference down in Cape Cod that I was asked to put on by the 
State. And Roxanne has, since then, gone and done a number of 
things in the field of telecommunications using modems and trans- 
mitting between school systems with her students and so forth. 
And she has made quite a name for herself. And, in fact, we now 
have people in our community who are requesting to go up and see 
Roxanne and what she is doing at her school. 

And my suggestion is: when you have talent like that, would it 
not be nice if there was a mechanism or a vehicle, as they are 
trying to put forth, where that type of person could then present 
materials that would be available to all of the high schools in our 
area without our teachers having to go up there. 

The Chairman. Do you think that some of the teachers would 
take courses to be able to instruct in this area? Would they take 
advanced instructions? 

Mr. McDonald. I think we have situations where we have stu- 
dents who would, and we have students who have gone beyond a 
level of expertise, perhaps that we can offer them at this point in 
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time, who could take advantage of this. And we also have teachers, 
yes, who would be interested in doing that. 

As Roxanne mentioned her difficulty and quandary as to what to 
do to gain knowledge, I was going to Harvard for an advanced 
degree and found it very, very difficult if you are talking about this 
type of degree in computers. 

I had to go in twice a night for a particular course. And in order 
to get in the lab, or get time on the computers in there, I would 
have to go in and spend an entire day on a Saturday, and perhaps 
one other night in order to get in the course work. 

Well, that is a tremendous commitment on the part of a teacher. 
There ought to be another vehicle or mechanism to do that. 

Roxanne mentioned the type of commitment that she would have 
to make. 

I had a friend of mine who was a teacher about three or four 
years ago, leave the profession. He was a math teacher. He said, 
*'Joe, I was offered between $10,000 and $14,000 above what Vm 
making right now." 

Because of his field, he was dealing with computers. The comput- 
er company — he said he wanted to do some work at home — they 
gave him a computer to take home with him. He had to ride the 
bus into Boston. They bought him a lap top computer so he could 
use it on his bus ride into Boston. 

Yet, we have teachers who obviously would like to get involved 
and like to learn more, but there is no mechanism for us in our 
school system or any that I know of, to provide those types of in- 
centives to teachers. 

The Chairman. How many students do you think would take the 
computer instruction if you could offer it at the Middleborough 
High School? 

Mr. McDonald. My high school principal has suggested to me 
that just about every student in the school would like to. But we 
are not capable of offering them. 

The Chairman. All right. Fine. Thank you very much. Very, 
very helpful. 

The next panel. Dr. Lincoln Lynch, who is the Superintendent of 
Schools, Middleborough, and President, New England Association 
of School Superintendents; John LeBaron, who is the Director of 
Bureau of Educational Resources, Mass. Departmen*^ of Education, 
and Executive Director of Massachusetts Executive Committee for 
Educational Television; and Dr. Russ Jones, who is the Vice Presi- 
dent for Academic Affairs, Boston University, and Chairman of the 
Task Force on Use of Educational Technology, Former Dean of the 
University of Massachusetts School of Engineering. 

Good morning. 

We will start off with Dr. Lynch. 
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STATEMENTS OF DR. LINCOLN LYNCH, SUPERINTENDENT OF 
SCHOOLS, MIDDLEBOROUGH, MA, PRESIDENT, NEW ENGLAND 
ASSOCIATION OF SCHOOL SUPERINTENDENTS; JOHN LeBARON 
DIRECTOR, BUREAU OF EDUCATIONAL RESOURCES, MASSA-' 
CHUSETTS DEPARTMENT OF EDUCATION; EXECUTIVE DIREC 
TOR, MASSACHUSETTS EXECUTIVE COMMITTEE FOR EDUCA- 
TIONAL TELEVISION; AND DR. RUSSEL JONES, VICE PRESI- 
DENT FOR ACADEMIC AFFAIRS, BOSTON UNIVERSITY- PRESI- 
DENT-DESIGNATE, dNIVERSITY OF DELAWARE; CHAIRMAN, 
TASK FORCE ON USE OF EDUCATIONAL TECHNOLOGY AMERI- 
CAN SOCIETY FOR ENGINEERING EDUCATION; FORMER DEAN 
UNIVERSITY OF MASSACHUSETTS SCHOOL OF ENGINEERING 
Dr. Lynch. Senator, I am going to put aside my prepared re- 
marks, which I Will leave for you with the staff, because I have 
taken a page of notes since I have been sitting up there, and I have 
some issues I would like to address. 

I served seven years as principal out in this area, the Berkshire 
area, principal, teacher, before going assistant prir.cipal of Pitts- 
field. For the last 19 years, I have been Superintendent of Schools 
right here, in Middleborough. 

I am also President of the New England Association of School 
J^uperintendents, 670 members strong. You were kind enough to 

address us in Hyannis 

The Chairman. That is right. 

Mr. McDonald [continuing]. A year ago. And I got a call from 
Calais, Maine, which is right in here, from Dr. E.A. Marks, Richard 
tj. A. Marks, from Calais, Maine, yesterday, asking me for all the 
information I could provide on the MCET Program because the 
University of Maine is beginning to look into the same kind of a 
project. 

I explained that we are very interested in networking. And I 
would like to give you some of the reasons, the practical applica- 
tion, from a superintendent's point of view. 

The most important thing I do, my essential function is to pro- 
vide the best education I can to my youngsters within the resources 
available to me. And that includes personal and material re- 
sources—personnel. 

And, like you, i build my-the quality of my function, or the 
quality of niy effectiveness, is determined by the quality of staff I 
have around me. 

And if Joe described the anatomy of our search for a computer 
teacher, he ought to try to find a physics teacher. 

I think three of the essential qualities of— elements of instruc- 
tion, other than the material that goes in the curriculum, is the 
n otivation of the students, the time on task, and the quality of the 
instruction. 

My average teacher is— 90 percent of my teachers right now are 
on maximum, which means I have an aging of staff. It is a problem 
we have particularly in Massachusetts since Proposition 2V2. And a 
lot of our young blood, our ambitious, creative, young people were 
knocked out. And they have not been able to reenter the field be- 
cause of a shortage of teaching positions. 
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That means I have the obligation to retrain the people I have on 
staff. This retraining requires constant updating and upgrading our 
in-service training. In many cases that is not possible except 
through programs such as the math and science grant that you 
people put through Congress, and which we had this year. 

When that money filtered down to me, I got a measly $2,700 to 
spend on m-service training for math and science teachers. I could 
do a hell of a lot more with that kind of time off a telecommunica- 
tions network getting some of the best people in the country 
beamed into my school for my teachers. I cannot do much on a 
local level with $2,700. So I think it is a much more efficient use of 
in-service training funds. 

I have a chance to upgrade the training of my current staff I 
have a chance to use my younger teachers to present technology 
and new ideas that are well beyond our present capability. 

The other problem I have is students like Jonathan Osborn. I 
have my Andy Turner too. Jonathan is up against the top level of 
our ability to present courses to him. 

Now we have arrangements with Bridgewater State College 
through President Gerard Indelicate, and through Southeastern 
Mass. University, to send our advanced high school students down 
there. 

But we are talking about an hour and a half travel out of their 
day in addition to their high school day. 

We have programs for gifted children through Project Spotlight, 
which IS funded by the Board of Regents, and provides something 
for our advanced students. But a boy like Jonathan Osborn is up 
against the knowledge limits of our instruction and we are sending 
him to the Boston Science Museum for advanced instruction on 
Saturdays. And, indeed, he in turn is coming back and working for 
a private computer company training teachers. 

That shows you the paucity of instructional capabihty that is out 
there. And it is very, very difficult for us to find instructors. 

These then are some of the points that ^ would like to make. 
Cheaper, more efficient, more effective ways to provide training 
have got to be provided. If we are to increase the quality of educa- 
tion available to our youngsters, we have to provide quality of the 
instruction available to them. And one of our biggest problems is 
updating the in-service instructions of our professionals. 

I also have a Russian teacher who is probably the best Russian 
teacher in the whole of Massachusetts, if not the Northeast. His 
name happens to be John Edward Sullivan. He was trained in 
Monterey. Nevertheless, he is an acknowledged leader in the field 
of foreign language. I could share him with other schools or col- 
leges. I in turn need a Latin instructor. I have had to drop Harvard 
physics because I no longer have an instructor that can handle it. 

So we have gone from two levels of physics to one level, to tradi- 
tional physics, and Harvard Project Physics we which had to drop 
because of the unavailability of trained personnel. 

Now, if we could share these teachers live and taped presenta- 
tions, how much more effective and extensive our instructional of- 
ferings would be. That is why we, the superintendents of the New 
England Superintendents Association, have agreed unanimously 
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that we would support this kind of Educational Telecommunica- 
tions effort. 

The Chairman. Do you think the students are there to continue 
to take those courses? 

Dr. Lynch. Yes, sir. No question about it. They are there. And 
we cannot make it available to them. 

We open up our 

The Chairman. And do you think that the teachers have desires 
to upgrade their skills as well? 

Dr. Lynch. There is no question about that either. 

And it is much egisier for them to do it on a local level, and to do 
it through teleconferencing or telecommunications, than it is to 
travel the 28 miles down to Southeastern Mass. University to take 
'4n-pervice'' courses the quality of which is sometimes suspect. 

I do not say that is universally true, but I am saying that it we 
can train teachers on a regional level, we can assure we get the top 
people in the country or in the East. 

The Chairman. All right. 

Mr. LeBaron. 

Dr. Lynch. I think the top people are in the East. 

The Chairman. That is right. I wish you were a little more en- 
thusiastic about this. 

Dr. Lynch. Well, any relation between what I have said and my 
prepared remarks is coincidental. 

Here are my notes. You have ijot me going this morning. Sena- 
tor, and I appreciate the opportunity to contribute. 

[The prepared statement of Mr. Lynch follows:] 
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^^E^ THE EDUCATION COOPERATIVE 

C/0 WELLESLEY MIDDLE SCHOOL, SO KINGSBURY STREET. WELLESLEY, MASSACHUSETTS 02181 
TELEPHONE: 617-237.3028 

flOGER w k:ch 

Extculivt OirKlor 

re) ruary 28, 1987 

The Honorable Senator Edward M. Kennedy 
SR-U3 

Uni'.cd States senate 
Washington, d.C. 20510 

RE: Public Hearinq on Telecommunications 
m Massachusetts 
Bunker Hill Community Colleqe 
Char les town, Massachusetts 
February 28, 1987 

Dear Senator Kennedy: 

Thank you for providing thiG opportunitv to 
discuss with you the growing importance of 
Telecommunications Technology to the current and 
future growth and dev='lopment of Massachusetts. 

Today, I represent The Education Cooperative, 
TEC, a regional consortium of twelve west 
Suburban communities, as you are aware, west 
Suburban Boston has a well established tradition 
of pride and excellence m its public schools. 
Articulate and concerned parents have invested 
m and molded responsive institutions offering 
both breadth and depth of program for a3 1 
students, with strong majorities of college- 
bound clients, strength m prerequisite collegiate 
academics has been expected but not at the expense 
of quality business, occupational and special needs 
programs . 

With a combination of declining enrollments 
and Proposition 2H fiscal limitations, this spectr-jm 
of mstructiorai opportunities, historically 
presented to all students is rapidly shrinking. 
There is a growing data base that conclusively 
demonstrates that our ability to maintain a compre- 
hensive secondary curriculum is being seriousTy — 
challenged by increased class size , course 
combinations and redactions and scheduling limitations. 
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Cable, microwave and satellite telecommunications provide the 
vehicle for neighboring high schools to share instruction. Closed- 
circuit televis'on systems of the 60s proved usable but ineffective 
as a practical instructional tool because of little interactive 
capability. Today, full program broadcast and reception can be 
simultaneous with both audio and video interactions. This 
technology is ?vailable and would provide a spectrum of mstructiona 
options at a time whon enrollment decline and financial limitations 
will challenge West Suburban comprehensive curricula. 

Neighboring communities using telecommunication systems would 
be able to maintain and refine low incidence academic instruction 
(class size 2-8) by teaming with a TEC community providing select 
low incident courses. Students would attend "conferencing sites" 
in their high school, departmental or separate, and would fully 
interact with a neighboring French IV, Russian History, A. P. 
Calculus class. The^e discussion-sized rooirs would be equipped 
with viewing monitors, derome connectors, and possibxy automatic 
cameras that would provide two-way audio and two-way video inter- 
action. A long-distance instructional capability could preserve 
20-25% of our secondary curriculum, provide unique progran 
development opportunities when the budget of one community would 
not limit growth potential, and provide a new dimension to 
instructional enrichment that we can only fantasize throuah oui 
experience with the best m current public broadcasting. 

On a broader scale. Public Schools face times of unprecedented 
challenge and opportunity. The challenges include offering a 
comprehensive curriculum that keeps pace rfith the world's rapidly 
expanding knowledge wnile serving a declining school-age population. 
Quality educational opportunities must remain available and expand 
wtiile resources to make this possible are diminishing. (1) Rural 
communities must find ways to guarantee equitable educational 
opportunities. (2) Communities must find ways to expand their 
instructional delivery capacity to include low incidence instruction 
(3) All communities must prepare, now, for an impending teacher 
shortage and du*.ing this era of private enterprise, those in public 
service must ^11 discover and apply greater cost-to-scale 
efficiencies . 

In response to such challenges, education leaders in the 
West Suburban Boston area of Massachusetts are seekmq to establish 
a cooperative cable network that enables school districts to 
share instructional expertise with each other. 
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The network is designed to serve a number of purposes: 

1. Enable Low Enrollment Courae •> , such as certain foreign 
language, literature, and history courses, to continue 
to be offered. 

2. Enable High Enrollment Courses to create an additional 
sec ion when student interest exceeds manageable sjze, 
e.g. , 25 students. 

3. Create Ad vanced Place m ent , college-level course 
opportunities , such t ^ Iculus and college writing. 

4. Promote new models of In-Se -ire teacher and administrator 
training, to improve the quali y of instruction and modify 
the nature of the teacher's roae. 

5. Share Special Occasions such as arts performances, speakers. 

t>. Share Superstar s, when a school district has an outstanding 
teacher. 

7. Encourage New Courses, such as microbiology or meteorology, 
which would not otherwise be available. 

8. Develop Data Sharing , for evaluation and research in 
longitudinaT studies, such as drop-out prevention. 

9. Explore Real-Time Data , involving the collection and 
sharing of data to spur study of global issues such as 
weather patterns, whale migration, acid rain. 

We are concerned that this exploration build on what is 
already known about effective television instruction and interactive 
learning. The following principles serve as guidelines in setting 
up the classroom. 

1. Instructional success depends in the technical quality of 
audio and video signals. 

2. Interactivity between students and teachers must be 
emphasized to mitiyate loss of direct teacher contact. 

3. Occasions should be planned to promote feelings of 
cohesiveneas and involvement among participants at all 
sites. 

4. Teachers and students should demonstrate enhanced 
communication skills, i.e., through questioning, 
answering and discussion behaviois. 
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5. Effective instruction emphasizes visual and 
aural organizing cues for learning. 

6. Methods of teacher supervision should promote 
the responsibility of students for their own 
learning. 



7. Instructional planning involves timely distribution 
and collection of materials. 

At this time, we need financial and technical support 
to assist our state and local planning. Specific technical 
needs are paramount. Det-ermining the technical options for 
developing interactive capacities in schools is critical. 
We also must examine how to expand our current instruc* lOnal 
delivery system to better accomodate this technology. We 
must do a better job at creating environments for 
experimentation and change. We must also secure adequate 
funding to nourish these hypotheses and together to 
accomplish our purpose. 

My appreciation to you for this opportunity. 



Cordially, 




Efkecutive Director 
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The Chairman. Okay, John. 
Mr. LeEaron. Thank you. 

Since you have not used your prepared remarks, I wonder if I 
can borrow them. 

I direct Massachusetts Educational Television, a unit of the De- 
partment of Education for the State. And our history is the provi- 
sion of the school broadcast service, whereby curriculum enrich- 
ment materials are broadcast to schools statewide through to PBS 
stations. 

We have moved— we have not moved away from that, but we 
have moved beyond that in recent years in ways that suggest a 
need for the kind of telecommunications facilities that are being 
proposed by MCET. 

One of the reasons for this is that the materials that we distrib- 
ute used to be broadcast on a fixed schedule in a way that was not 
convenient for teachers to use because the materials were present- 
ed to them at times that did not correspond to their activities in 
those topical areas and their curriculum. 

So we have moved toward a video cassette distribution service 
that has duplication and a lending library component to it. 

And as an indication of the demand for those kinds of more flexi- 
ble services, when we started out in fiscal 1983, we did a volume of 
business that was about $1,700, rather small. 

The Chairman. Just before, could you tell us just a little bit 
about the whole program, the Education 1 Television Program? 

Mr. LeBaron. Yes. It is a program that broadcasts on WGBH 
and WGBY during the school day and during the school year. It 
consists of about 1,000 programs every year. 

It broadcasts from 10:30 to 2:30 during the day, and it is basically 
used by schoolteachers to enrich their curriculum, not course work 
as such. 

The Chairman. And tell us a little bit about the degree of accept- 
ability and interest and the reaction that you have had from teach- 
ers and students. 

Mr. LeBaron. It has been substantial. The last survey we did 
was at the secondary school level, and we found out then that 
roughly 85 percent of the secondary schools in the State use the 
programming in one way, shape or form. We are doing another 
survey right now. 

The video cassette services, which have more marketplace data 
attached to them, have increased by a factor of 10 since we started 
the service four years ago. 

The $1,700 I referred to earlier has grown to $17,000, and we are 
still wrapping our cassettes in brown paper parcels and sending 
them out by mail. And clearly we need some kind of a mechanism 
that allows us to do that delivery more efficiently. 

The Chairman. You are suggesting that there is a great thirst 
for this kind of information, this kind of education among the 
schools? 

Mr. LeBaron. There is no question about it. There is no question 
about it. 

We, just this year, have started a competitive grants program 
that several people in this room know about. The grants program 
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has $500,000 attached to it. It is for the adoption of technological 
practices for school districts. 

We received roughly 150 proposals for only 29 available grants. 
That is $2.5 million asked for, only $500,000 available. That is cer- 
tainly related to the kind of demand that MCET proposes to ad- 
dress. 

Dr. Lynch. Can I tell you the kind of project that was affected by 
that because mine was turned down? ^ 

The Chairman. I think I am going to hear about it. Is this in 
ycur formal presentation? 

Dr. Lynch. With our proposed three high schools and three 
junior highs, connected by a telecommunications network to • 
Bridgewater State College we could compare and exchange re- 
sources and information, unpublished resources, and material 
available at the State college level to advanced students that is the 
kind of linkages which were included in this package. Because of a 
lack of funding, it w^s turned down. All of that could be accom- 
plished through this proposed bill. 

Sorry to interrupt. 

The Chairman. That is all right. Any time. 

Mr. LeBaron. Roxanne had a proposal incidentally that was not 
turned down. We have both sides of that spectrum here. 

The Chairman. Let me ask you, Mr. LeBAron, about what your 
projection of the demand in the future is. Have you done anything 
on that? How much additional desire would there be, do you 
expect, from your own educational program? 

Mr. LeBaron. Well, I think that the increase in demand will 
manifest itself in different and more sophisticated formats. 

We are getting involved in distributing computer software now 
and distributing interactive video computer materials. And we 
have been doing that for the past three years. 

VirtuaPv e^'ery school district that has had a need for grade 
levels of materials that we are distributing have ordered those ma- 
te ri.^ls. 

Again I think that we are going to need a rather sophisticated 
electronic delivery system to accommodate the different varieties of 
format that a computer video text package would embody beyond 
what is required for simple video transmission. 

Demand is increasing, and the demand for more sophisticated 
materials is increasing also. 

The Chairman. Do you get letters or communications from ^ 
teachers and students? 

Mr. LeBaron. Yes, we do. We have got— the major form of com- 
munication is phone calls. 

If, for example, the tower goes down at WGBH, we do not have 
access to communication with the outside world at all because 
teachers are ringing the phone off the hook. 

The Chairman. It is difficult to quantify thit type of comment, 
but what we are trying to do is make a record Here of the desirabil- 
ity for these kinds of semces. 

And I gather from what you said that there is a very substantial 
one, in terms of both students and teachers. 
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Mr. LeBaron. Yes. By way of quantification, we have a software 
video package that addresses problem solving at the middle school 
level. 

Of all the middle schools in the Commonwealth that could have 
ordered that, more than 90 percent did. 

When we have a good product that is available to schools, it is 
generally asked for. 

The Chairman. Okay. 

Mr. Jones. 

Dr. Jones. Good morning. Senator. 

Tha Chairman. It is nice to have you here. 

Dr. Jones. As you mentioned in the introduction, I have served 
as Dean of Engineering at the University of Massachusetts, and am 
now Academic Vice President of Boston University. 

One of my primary motivations in both positions has been to try 
to keep the work force of the Commonwealth of Massachusetts up 
to speed so that we can compete internationally. 

The dilemma, of course, is that technology changes very rapidly. 
And while we have superb computer engineers, electrical engi- 
neers, and electronic experts working in the 128 belt, we find out 
that they become obsolete at a fairly high rate if they do not con- 
tinue their educations. 

What the University of Massachusetts, Boston University, and 
other schools in the area do currently is deliver course work to 
those highly-trained technical people in their workplaces. 

We have put \i place what I would call scotch-tape and bailing 
wire systems. 

My fornier colleagues at the University of Massachusetts used to 
have mail drops at drug stores, where they would drop a videotape 
off and an engineer would pick it up at night on the way home. 

We at Boston University currently use an ITFS broadcast link 
off the top of the Prudential Center. We can get out to about 40 or 
50 miles, and beyond that point we are silent, we cannot reach the 
industry. 

The kind of system described here would give us the opportunity 
to reach out wherever the worker in the workplace needs upgrad- 
ing. Clearly, somebody in Worcester, Massachusetts, or Pittsfield, 
Massachusetts, cannot drive to Northeastern University or to 
Boston University, fighting the city traffic, and pick up an educa- 
tion that way. 

I recently completed last fall a study on the utilization of techni- 
cal i)eople in the United States, one that was funded by the Nation- 
al Science Foundation and the Department of Defense. One of the 
key findings was that this need for continuing education is a major 
national crisis. 

As you well know, there are educational systems around the 
world, particularly in th^ Pacific rim, where education for individ- 
uals is much more readily available, particularly in the math and 
science areas, and we have simply got to be able to catch up. 

It may be interesting for me to point out that we have many 
models of how this kind of educational technology works. 

The deliver}' of video courses is being done currently. It simply is 
not being done as extensively as one might like. 
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A typical electrical engineer working in the 128 belt can have a 
choice of three or four courses, for example, in very large scale in- 
tegration design. A typical math teacher in Massachusetts, howev- 
er, simply does not have that availability. A typical science teacher 
in Massachusetts does not have that opportunity. 

As I look at your chart showing the gap between supply and 
demand of critically needed teachers, I am afraid that the bar on 
the left and the bar on the right are going to get further apart, 
rather than closer together, within the next couple of decades. 

The School of Education at Boston University has gone from 
about 660 freshmen a decade ago to about 50 freshmen last fall. 
There simply are not the bright young people going into the teach- 
ing field that are going to close that kind of a gap, and particularly 
in the areas of mathematics and science. The bright young girl who 
used to go into teaching is more likely going to become a computer 
scientist at this point, and not going into teaching. Those gaps are 
not going to be closed for a long time. 

I believe that we are going to have to use the technology to mul- 
tiply the good teachers we have and get them out in many more 
places. 

The Chairman. What was that figure that you gave about the 50 
and the "00? Could you give that to me again? 

Dr. Jones. Our School of Education at Boston University had 
over 600 freshmen a decade ago, and this past fall it had on the 
order of 50, a tremendous decrease in the number of students 
coming into the education field. And that decrease is felt most 
heavily in the math and science areas. 

I should tell you that the video and computers that would be 
useful over the kind of network that MCET is proposing here will 
get extremely high utilization. 

The "Sesame Street'* generation is growing up. I have a couple of 
young children, ages seven and 10, for whom video and the comput- 
er are good friends. My 10-year old daughter thinks nothing of sit- 
ting down at her computer on an afternoon, after she has finished 
her homework, and going through some drill and practice in math- 
ematics, some drill and practice in graphics, or some word process- 
ing where the computer challenges her to write better composi- 
tions. It keeps throwing new problems at her. 

That kind of opportunity can be multiplied in our public schools, 
and the young people are ready for it. They are used to this tech- 
nology. It is not something strange or foreign to them. It may be 
foreign to many of the people of our generation at the front of this 
hearing room. It is not foreign to the "Sesame StvPzJ* generation. 

So I think that there is a receptivity, that the time is right. 

I am going to leave for your ttaff a report that a committee of us 
just finished in late 1986, looking at the quality of education for 
technical people, for engineers. We were asked to take a look at 
whether major investment should be made in video, in computers, 
for educational purposes; the kinds of technology being proposed 
here today. 

The basic conclusion of this report is that the time is right. The 
teaching machine, or "Star School" as you put it earlier, is a con- 
cept whose time has come. 
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We might not have been ready a couple of decades ago. The tech- 
nology is certainly ready today. The need is certainly very appro- 
priate today. 

My faculty colleagues at the University of Massachusetts, a 
decade ago when we first started sending video courses into the 128 
belt, felt that they needed to multiply themselves. One electrical 
engineering faculty member could not deal with the several hun- 
dred engineers around the 128 belt and local locations that he had 
to deal with, so he electronically multiplied himself. 

I think we have that same opportunity now for the math and sci- 
ence teachers, and others in the high schools— language teachers 
perhaps— where there simply are not enough good teachers to go 
around. We have to electronically multiply them. And I think the 
system proposed here today will do that. 

The Chairman. Could you tell a little bit about using this kind of 
a technique in education. 

I think there are probably many Americans who think that it is 
essential that you have that hands-on presence of both the teacher 
and the classroom. I think most of the people have gone through 
an educ? cional experience of that nature. 

What .an you tell us about the ability to learn? What has been 
the experience in the fields of education in terms of using comput- 
ers and using television? I would be interested in hearing your 
comment on that. 

Dr. Jones. It is very clear that you have to keep the teacher in 
the loop. One cannot go to a totally canned package and expect it 
to work. If the pacing is not there, if the motivation is not there, if 
the interactivity is not there, good education is not going to occur. 

I will also leave with your staff a description of the video pro- 
gram we currently broadcast from Boston University where the 
teacher is in the loop. 

if the teacher sits in a classroom, not unlike this, the entire 
goings-on in the class are captured: the interaction with students in 
the class, graphics that may be put up on the board, a computer 
where a demonstration may be done, a clip of videotape from a lab- 
oratory experiment. All those can be run into the video transmit- 
ted over in our case, the ITFS link or, in the future case, a satel- 
lite, J^nd delivered into the remote site. 

T\.^ engineer at a computer company on the 128 belt walks to a 
conference room at 3 o'clock Tuesday and Thursday afternoons, 
and that show is there. But it is a live teacher who is running the 
show. That student has the opportunity to phone in questions, have 
interaction. The engineer has the opportunity to tape record that 
presentation, so that if one of his colleagues is out of town that 
day, that colleague can catch up the next morning. 

The t'^chnology in terms of teaching, in terms of having the stu- 
dent learn very readily, works as long as you keep the teacher in 
the loop. 

Th » Chairman. Mr. LeBaron, Dr. Lynch, do you subscribe to that 
too? 

Mr. LeBaron. Absolutely. 

Dr. Lynch. I certainly do. I think interaction is absolutely essen- 
tial. I think that it is particularly important when you are dealing 
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with retraining teachers and with training— students in any educa- 
tional program you wish to be effective. 

Dr. Jones. Senator, I would like to make a comment about geog- 
raphy, if I may. 

I am in the process of moving from Boston University to another 
institution. Yesterday, I took off my Terrier pin, and I was provid- 
ed with a Fighting Blue Hen from the University of Delaware, 
'vhere I will become President in July. 

I would like to see Massachusetts move very rapidly to imple- 
ment this because I believe it will be a model for what I would like 
to do in Delaware over the years ahead. 

Having a successful program here, where there is a lot of poten- 
tial, would certainly assist me in being able to go to my legislature 
and my Senators, and get similar support in my new location. 

The Chairman. Well, I will tell Joe Biden all about it. 

Seriously, we are very hopeful of being able to implement this 
expeditiously and then to be able to, hopefully, replicate it. 

Our Human Resources Committee, with Senator Pell, Chairman 
of the Education Subcommittee, and Senator Stafford from Ver- 
mont, and a number of others. Senators Dodd and Weicker on our 
Human Resources Committee, New England is very strongly repre- 
sented. 

And I know that many of them are interested in this proposal 
and, hopefully, if we do it right, do it well up here, we are going to 
be able to have an important replication of this in other parts of 
the country. 

So that is clearly our intention. But we have to certainly ensure 
that we have it established in our region, and have it supported in 
the region and have that kind of interaction from communities 
within the region. 

That is probably a pretty good point to hand to our last panel. 

Dr. Lynch. Senator, you mentioned the Education Committee. 
Could I just make a pitch for the fact that the Educational Consoli- 
dation and Improvement Grant, Title 2, has been largely responsi- 
ble for us being able to get the computer hardware that we have 
needed because of the fiscal pressure, particularly in Massachu- 
setts, fiscal constraints, imposed by Proposition IVz. 

The Block 2 grants have enabled us to equip three computer lab- 
oratories. 

In our typing lab, for instance, no longer do we have manual ma- 
chines in Typing I. We have electric and electronics in Typing I. 
All of our Typing II is done on word processors. 

And we have been able to do that through the ECIA Block 22 
grant, which, although it has no constituency or group of people 
cheering tor it, is most effective in improving our technological ca- 
pabilities. 

The Chairman. Well, the good news is that it has not been tar- 
geted for reduction by the Administration. And I feel confident 
that will probably be— it will either end up there or, hopefully, be 
somewhat higher. 

Dr. Lynch. Thank you. 

The Chairman. Okay. We will have our final panel here. 
Dr. Coor is the President of the University of Vermont. And Dr. 
Crocker is the Dean of the Continuing Education, the University of 
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Rhode Island, and Chairman of the Rhode Island Education Cable 
Council. 

And we want to thank Dr. Coor and Dr. Crocker very much for 
joining us. I know that Senator Stafford would want me to extend 
his good warm welcome. I think all of us on the Human Resources 
Committee a^e very mindful of the very substantial leadership that 
he provided durine the time he was Chairman of the Committee, 
and the very strong working partnership that we have worked out 
on our Committee generally. 

So we are very glad to have you here, and we know that the Uni- 
versity of Vermont has been very much involved in the planning of 
the MCET. So we would be interested in how someone from that 
vantage point views this. And then we will hear from Rhode 
Island. 

STATEMENTS OF DR. LATTIE COOR, PRESIDENT, UNIVERSITY OF 
VERMONT; AND DR WALKER CROCKER, DEAN, COLLEGE OF 
CONTINUING EDUCATION, UNIVERSITY OF RHODE ISLAND, 
CHAIRMAN, RHODE ISLAND HIGHER EDUCATION CABLE CHAN- 
NEL 

Dr. CoOR. Thank you very much. Senator. 

I join in that spirit on behalf of Senator Stafford. Even though 
the Ides of last November caused his pwsHion to be one in the mi- 
nority, we know that his interest in education in general and his 
very close working relationship with you and the New England del- 
egation in Human Resources has been ^ very significant thing for 
all of us. 

My colleagues and I in higher education feel that ^'ery strongly. 
It is a pleasure, as well, to see it work so well under your leader- 
ship today. 

I will speak regionally because that, to me, is one of the most sig- 
nificant features of the MCET plan. 

With Massachusetts taking the primary role, as we feel it should, 
not because of any particular intellectual dominance, I would sug- 
gest. Senator, but simply because its size 

The Chairman. We will go to the next witness. 

Dr. Coor. I note, in placing the heart of this in Massachusetts, as 
we believe it should be, that the satellite on the map presented 
today hovers over Vermont, as it seeks to radiate to the other 
parts. 

I speak for myself today, but I do want you to know. Senator, 
that my colleagues in the other State universities in New England 
have a similar interest in this program. 

The President of the University of Maine at Orono, Daie Lick, 
would have hoped to be here today, as indeed would Gordon Haa- 
land. President of the University of New Hampshire. 

And all of us, working through our New England State Universi- 
ty, Council of Presidents, have been involved with and are very 
much interested in this concept. 

Maybe the best way that I may comment for you and for the 
record on the regional value we see is to describe how a small 
rural— distinguished, of course, but rural— State can narticipate ac- 
tively in this program. 
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Our example, in fact, may be particularly poignant, not only as it 
works here, but as it serves as a model for other parts of the coun- 
try if this concept works as well as we expect. 

We are, as you know, the mallest New England State. With 
Alaska growing and Wyoming now pushing us, I think we are on 
our way to being the smallest in the nation. 

We are rural, the most rural. And we have a geographically in- 
hibiting set of qualities. 

Conventional contact, including educational contact, is made as 
difficult in our setting, especially this time of the year, as one could 
find anywhere. 

The University of Vermont's statewide educational television 
network, for example, requires four transmitters and two transla- 
tors to reach an audience much smaller than WGBH reaches with 
one transmitter in the Boston area. 

Yet, even though we are rural and small, we have seen substan- 
tial changes in the last decade that make us as attentive to high 
technology and to modern educational capacity as if we were a 
mcgor urban area. 

Vermont now ranks third in the nation in the percentage of its 
work force in high technology industry, as part of this general ren- 
aissance ir New England, where we now have to find more effec- 
tive ways to reach all of those audiences that historically we have 
had to reach in conventional means. 

Maybe the best example I can give of efforts we have made to 
date, but opportunities we think that could work for the future, is 
our tie with Maine in our medical school. 

Maine has no medical school. It is under contract to the Univer- 
sity of Vermont, and has been for years, to provide training for its 
State residents. 

The Maine Medical Center in Portland is a teaching hospital of 
the University of Vermont, and we have rural clinics throughout 
Mame that are staffed by medical students in rotation, resident 
physicians that are also doing their resident training, and practic- 
ing physicians in contiriuing education. 

We have found over the years a variety of ways to make those 
links conventional using teleconferencing in the more primitive 
ways it has been available. But we see now, through an example 
like this, ways to tie our medical school and all of the continuing 
education activities that exist, as if they were in our own immedi- 
ate vicinity. 

Vermont has, o,.er the years, been particularly interested in ef- 
fective telecommunications links, and virtually every conventional 
telecommunications capacity that has been developed, we have 
used. 

Two major statewide studies have confirmed that we should 
expand our conventional techniques, mostly fiber optic, land based, 
not only to reach schools, as I know you have heard here today, but 
also to provide links for college to college. There are 23 colleger in 
Vermont as well as continuing education and off-site degree work. 

We know that much technology is possible and affordable, but we 
know this technology would not be wise for us. 

It would not be affordable. We could not begin to use the capac- 
ity that is there. And we know, from all of our conversations with 
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the leadership of MCET, that the tec^^nological capacity based 
here, affordable for a user like us, where ve not only can originate 
programs but can use the capacity and he programs developed 
elsewhere, provide that piece to our existing and prospective future 
conventional telecommunications connectioiw that we alone could 
not, would not, and should not afford. 

At every stage along the way, MCET has made it clear to us 
that, while Massachusetts based, it views the rtgion as its audience 
and has encouraged these conversations as they have gone forward. 

The uses already in Massachusetts would be uses we would like 
to see in our connection: elementary/secondary schoolchildren, 
teacher education in a continuing way, and indus*:rial and profes- 
sional training. 

There is one special feature I shall mention in closing my formal 
remarks that suggests why there are particular regio.nal variations 
that also offer interesting promise on a national basis. 

ne communities in Vermont are very small. For tht' University 
of Vermont to provide conventional off-site degree prog\a is is not 
cost-effective. 

We have recently, for example, had to close an effort ^.t provid- 
ing a masters in business administration in Rutland, Vermont, our 
second largest community, simply because there are not enough 
people there for us to send faculty in a conventional way. 

It seems, therefore, that the kind of degree programs available in 
more populous settings, or in States that have more conventional 
features, we simply cannot afford. 

This technology, coupled with the other efforts that we have 
been doing, would provide, in that sparsely settled setting, degree 
work and continuing education work that we simply could not do 
otherwise. 

In short, while we have capacities and interests, this is nothing 
we could or should do on our own. That is why we are particularly 
keen about it. 

The Chairman. Thank you. Doctor. 

Let me just get back to other questions, but you were here when 
we were inquiring of our other panels about what are some of the 
real-life situations that many of our elementary and secondary 
schools are faced with here in the Commonwealth, in terms of 
courses and course availability. You heard from some students here 
as well. 

Would you feel that Vermont has a similar kind of a profile in 
terms of the needs for students to be able to access certain courses 
and for additional kinds of training opportunities for teachers, as 
well as for the burgeoning higher tech industries to be able to have 
access to additional training? 

Was that profile that we heard in general fairly much in evi- 
dence in Vermont as well? 

Dr. CooR. I am sorry. Senator, that I was not here. I just arrived 
minutes before I stepped on to the panel sc I do not know exactly 
how that profile was described. 

Maybe briefly I could describe two or three situations that would 
bear in Vermont, and perhaps would have a tie to that panel itself 

At the higher educational level, we huive no community college 
that has its own building— none. The Community College of Ver- 
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mont is a system that uses local facilities. It is a campus without 
walls. 

As a result, while it offers fine courses, there are real limits to 
those courses being within access of residents. There is no capacity 
that you have in this metropolitan area, or that many other States 
have. 

So the physical access to a setting where courses are available is 
very limited. This obviously offers a capa '?ity that I suspect was de- 
scribed by some of your earlier witnesses we would not otherwise 
have. 

Secondly, while Vermont has consolidated its high schools a fair 
amount, we still have high schools with 80 students, 90 students, 10 
or 11 of whom will go to college. 

When those students enter the University of Vermont, the limit- 
ed number of courses they have had in mathematics, in science, in 
language, in programs that a tiny high school could not offer, puts 
them at risk academically. Often we have to provide some bridge to 
supplement those courses to even make them eligible for admis- 
sion. 

Access through this kind of technique obviously would be of 
value. 

A third example that may fit what was described by earlier wit- 
nesses is that we have had fascinating and successful programs 
that have involved teachers throughout the State. 

The Vermont writing program is one of the best examples, where 
individuals have participated regularly in sharpening, as teachers, 
their own skills at writing and, through it, their own capacity to 
better teach other students to write. 

One of the keys to that process is for them to stay in touch with 
one another and to work regularly as if they could all be drawn 
together. Very substantial capacity would be offered here. 

The Chairman. Thank you. 

Dr. Crocker. 

Dr. Crocker. I have a different color name badge. Senator, be- 
cause I understand the Commonwealth likes to keep trac. of 
Rhode Islanders who come into Massachusetts. And I hope to show 
you that I come with good intentions. 

The Chairman. Well, it is still an open question. We want to 
hear whether you support our program. 

Dr. Crocker. Actually, Rhode Island is atypical in this arena, in 
that I am representing all 10 institutions of nigher education. I can 
speak with one voice for all of the institutions in Rhode Island who 
are members of the Higher Education Cable Council, and that is 
the total number of Rhode Island higher educational institutions. 

I would like to give you a three-minute prepared statement be- 
cause, when you are representing 10 colleges and universities, you 
do not want to be guilty of misrepresenting them. And I want to be 
sure I can tell them when I return to Rhode Island, that I have 
carried the word as they finally agreed they would like it to be car- 
ried. 

I think it also sums up, because I have been here for all of the 
testimony, I think it sums up quite a tew of the points that were 
made this morning. And I think there are one or two maybe new 
wrinkles that you might find useful. 
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I come before you as the Dean of a fair-sized continuing educa- 
tion unit at the University of Rhode Island. We serve between 
15,000 and 20,000 people a year, in a host of experiences. 

I also speak to you as the Chair of the Rhode Island Higher Edu- 
cation Cable Television Council, a confederation of all institutions 
of higher education in Rhode Island, plus several affiliate groups, 
such as the Rhode Island State Department of Environmental Man- 
agement, Rhode Island State Department of Health, the Institute 
for Labor Studies and Research, the Rhode Island Occupational In- 
formation Coordinating Council, among others. 

It is perhaps as Chair of the Rhode Island Higher Education 
Cable Television Council that I might provide more relevant testi- 
mony to this hearing. 

As we in Rhode Island have been wrestling for the p£ist 5 years 
with the problems and issues you have been addressing this morn- 
ing, and which are addressed by the proposal in question. 

We have been dealing with them rather unsuccessfully, and I 
hope to point out some of these reasons. 

While we have made some progress, passage of this proposal in 
question today would cause a great leap forward, not only for the 
system applications for all of New England, but as a model for the 
rest of the cour^^ry. 

K through 12 schools, we have heard, institutions of higher edu- 
cation, and even American businesses to a lesser extent, have not 
kept pace with the emerging technology. 

The Lincoln-Filene's Center for the Study of Mankind, right here 
in Boston, way back in 1967 found that schools are usually a 
human generation behind in the introduction of technology and ad- 
vances into the curriculum. This is still true today for most of the 
advances in electronic communications. 

Even beyond the tendency to avoid cooperation, schools and col- 
leges have had little op^rtunity to work together in this arena. 

Technological "haves ' and "have nots" are found in education, 
and the "have nots" far outnumber the "haves." Even the "haves" 
do not approach the comprehensive nature of this proposal and 
what it might do for education, both K through 12 and higher edu- 
cation. 

So often important course work is not offered on both levels be- 
cause the individual school or school system h£is limited resources 
and such small numbers of students eligible for that particular ex- 
perience. 

With this proposal in question today, Russian language or ad- 
vanced math, for examples, could be offered to students from sever- 
al schools or several school districts. 

The interactive nature of this proposed system, coupled with the 
two area resource centers, could reduce the problems of convention- 
al tele-course offerings. 

These present difficulties include passivity, the one-way commu- 
nicative nature of the medium, and the arbitrary pacing of the ma- 
terial, among others. These would be greatly reduced by the inter- 
action, the feedback loops, and the adjustments in the experiences 
prior to their completion that would be possible with this proposal. 

From our Rhode Island experience, labor, both organized labor 
organizations who are members of our Council, and individual 
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members and workers in the labor force, could benefit from this 
proposal. 

Generic programs on working conditions: workers' rights and re- 
sponsibilities, et cetera, as well as instructional programs varying 
from high school equivalency instruction to specific job skills could 
be mounted and shared by all, both in the home, in the workplace, 
and in community centers. 

The regional technical resource centers would be a boon to all of 
us. Presently, those of us working in this arena do so sporadically 
and work out of our back pockets. 

We get caught up working directly with our clients, especially in 
continuing education, and find little time for rational discernment 
of wiiat we are doing and how we can do it better. 

Good ideas require development time and material resources 
most of us do not have. Inventive ideas without development die. 

These regional centers would help considerably in both theory 
development and direct application of the technology to real prob- 
lems. 

In sum, we in Rhode Island would benefit from this proposal by 
being able, eventually, to tie in to the pilot system. Our Higher 
Education Council, as well as our considerable experience in link- 
ing up the entire State of Rhode Island, which we do at present by 
cable television, would be useful. 

I am not here in power to speak for my whole State, but I feel 
confident I can pledge its support to this proposal, at least in these 
areas. 

I see a real application of this educational communications pro- 
posal to all levels of schools for both direct instruction and for 
teacher in-service, well beyond the one-way experiences at present 
with either public television or tele-courses. 

I see applications in the workplace for teaching entry-level skills 
to the underemployed, or updating skills of the ''misemployed." 

I see hundreds, perhaps thousands, of physically handicapped 
home or institution bound people being served humanely by this 
system. 

Above all, thi.^ proposal, its wealth of interactive and responsive 
possibilities, would put the "people" back into the present imper- 
sonal electronic applications being used to date. 

This is a criti»;al element. This lack of opportunity for interaction 
between teacher and student, student and student, teachers and 
teachers, has impeded the development of this medium to date. 

I and the Rhode Island Higher Education Cable Television Coun- 
cil, and the University of Rhode Island, since I have been author- 
ized by the President of the University of Rhode Island, Dr. Ted 
Eddy, strongly support what it is you are trying to do here. 

Thank you. 

The Chairman. Thank you very much. 

That is a helpful comment about reaching some of the workers to 
help to upgrade their skills. It is a point which, I think, is very sig- 
nificant, and one we had not focused on to a considerable extent 
earlier in the course of th3 hearing. 

And the application for those in institutions or home bound 
would be of value and importance. 
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Tell me, Dr. Crocker, what percent of the students now have 
access to some cable television education programs? 

Dr. Crocker. The State of Rhode Island is unique in that it is 
small, and it is completely franchised— 10 areas throughout the 
State. 

There are presently hooked up— we are still stringing telephone 
wires and things like that— but 170,000 households out of a total of 
perhaps 390,000 households are presently hooked up and are cus- 
tomers. The difficulty with cable is one has to pay a monthly fee 
for even the basic opportunities. So, therefore, it will not go to all 
people in all areas of the State. It will not go to sparsely populated 
areas of the State because it is not economical for the cable compa- 
nies to string the wires. 

The Chairman. You were here earlier when— I asked the ques- 
tion about whether the kinds of profiles that we have been experi- 
encing here in Massachusetts are being experienced in a similar 
way in Rhode Island, with the change of demography, additional 
pressures on school districts to maintain courses, and particularly 
in the areas of math and science, do you find thi^ to be the c£ise? 

Dr. Crocker. It is the same with us in Rhode Island, especially in 
the areas of math, science and foreign language, especially Rus- 
sian, or something of that nature. 

In addition, the continuing ed units v colleges and universities 
in Rhode Island try and work very closely with the schools. 

*n some cases, we welcome students on a release time basis; in 
other cases, we bend over backwarr'-- to do specialized tailored 
summer experiences. This is a band-aid attempt to plug a hole. 

The Chairman. Okay. Well, we want to thank both of you very 
mucS for speaking to us about the support for this. 

Dr. Knapp, we have not heard from you. I do not know if, just 
before making some closing comments, whether there is anything 
you would like to add. 

We have your testimony before our Full Committee at your earli- 
er presentation in Washington, which was very complete. You have 
been a real leader in all these areas. 

If there is anything that you would like to comirent on or add as 
wft v/i'^d up our hearing here this morning, we wouid be glad to 
hear aom you. 

Dr. Knapp Thank you. Senator. 

Let me simply add that what we have heard here tod v, I think, 
is the strongest confirmation one could have of the nc .-d for tele- 
communications, and particularly on a regional basis. 

As somebody who has been ''^oking at this for five or six years, I 
was absolutely delighted to uaten t(» the testimony we hecrd, be- 
cause it confirms what we had thought is indeed the case, particu- 
larly the need for linkage of the public schools, where I think we 
have a very serious problem. It is somethin' we need to address 
and address as a region. 

Thank you vory much for the hearing. 

Thfi Chairman. Well, we want to, first of all, thank all of our 
witnesses here this morning for their teking the time to join with 
us, and for their prest itation and participation. 

I think we have had good helpful testimony. 
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We have heard from some of the students who are losing out be- 
cause of the failure of the system, for a variety of different reasons, 
to be able to continue to provide the kinds of courses for them to be 
able to fulf '1 their own kinds of capabilities, and so that they will 
be able to be productive and useful citizens in a very involved and 
intricate international economy. 

We heard about the difficulty that they have had in getting in- 
struction. And we have heard about the challenge which continues 
to exist for teachers to continue to upgrade their skills, the extent 
to which they have gone to try to acquire those additional skills. 
And how the process and the system, for one reason or another, 
discourages that continued kind of drive for excellvince and the op- 
portunities that could be available and open to them with this kind 
of program. 

We have heard about the effect of our system, as it is reflected in 
the various statistics, whether it is going to be the number of math 
and science teachers in force, or whether it is the other kinds of 
indications, which is the availability of mathematics instructions 
here versus some of our international competitors. 

We are down toward the bottom, certainly, of any of the industri- 
alized societies, and that is not being reversed or changed. If we 
look at the flow lines on this, it shows that we are in a continued 
period of deterioration. 

We have heard reference to where we are in terms of the 
achievement scores on international tests. The figures over here 
(indicating chart) represent the United States in chemistry and 
physics. We probably can assume that it is going to be the more 
gifted students who are taking the courses at the current time are 
the ones that are going to take the international tests. 

And we see on the international average where the United 
States is, and there is very little expectation that those figures are 
going to be reversed if we are going do business as usual. 

We do not expect that this program is going to answer all of 
those particular challenges. Clearly it ^vill not. It is a multidimen- 
sional challenge for us as a S'Xiiety, and we understand that. 

But we do believe that what we are recommending, or what has 
been recommended to us here today, can make some important dif- 
ferences to students and teachers, and to other groups in our socie- 
ty. And it can be done at an extremely reasonable financial com- 
mitment. 

And I will leave this hearing and close it with the comment that 
I made at the opening of the hearing. And that is that we will in- 
troduce the legislation with a number of co-sponsors from States in 
New England and others the early part of next week, and we will 
hope to get a markup on this program in our Human Resources 
Committee in the next ve'^* few weeks, and hopefully get action on 
the Senate floor within the next very few months. 

So we will leave this hearing and go about our business and do 
our work, and we kn'* v that, after we are able, hopefully, to get 
this enacted the bill A\ be right back in the court of the people 
here in New England. 

Some of them have testified this momin;,— and there are many 
others all over our New England regional area. And we will look 
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forward to working with them as we hope to make this a part of 
the educational dream available to students ^cross New England. 

Thank you again for your courtesy and for your patience. And 
we will now recess the hearing. 

[Whereupon, at 11:27 a.m., the committee adjourned, subject to 
the call of the Chair.] 
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WEDNESDAY, MARCH 11, 1987 

U.S. Senate, 
Committee on Labor and Human Resources, 

Washington^ DC. 

The committee met at 2:13 p m., pursuant to notice, in room SD 
430, Dirksen Senat'^ Office Building, Senator Robert T. Stafford 
presiding. 

Present: Senators Stafford (presiding), Kennedy (Chairman), 
Harkin, Pell, Thurmond, Cochran, and Humphrey. 

Senator Stafford. The committee will please come to order. 

The Chairman of the Committee will be here as soon as other 
commitments he has to finish thereby permit him to join us. In the 
n.eantime he has asked that we get started in the interest of time. 

I have no opening statement and I am prepared to listen to the 
witnesses and I hope to learn. We will receive Senator Peli's open- 
ing statement for the record at this point. 

OPENING STATEMENT O ' SENATOR PELL 

Senator Pell. Mr. Chairman, I wc"ld like to start at tho outset 
by commending vou for holding this hearing. You and I have 
worked long and hard over the years to ensure that adequate edu- 
cational instruction was provided to every stuJent regardless of 
economic or educational disf dvantage or handicap. 

In that regard, I am intrigued by tne potential uses ot telecom- 
munications in carrying out this principle. While theiti is some 
concern that education by satellite breaks ground with trt ditional 
educational practice, I agree that we should not be bound by the 
constraints of current methodt;. ithe^- am of the mind that wt 
should expand our vision to the fui! range of instruc- 

tional possibilities. 

While we consider these ia tvever, I am hopeful that we 

will proceed cautiously. Our . foray into technolo^ in the 
classrooms began with Ihe National Defense Education Act. This 
important act enabled school districts across the country to make 
use of the latest educational te*chnology which at that time was tel- 
evision. Unfortunately, many of those televisions were assigned to 
basement storage rooms and unused because of the failure to pro- 
vide adequate teacher training anJ curriculum development for 
this instrument. 

As we move down this road, t'lerefo we must make every 
effort to ensure that teachers and officials at the participating 

(41) 
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schools are fully involved. T apologize that I have to leave shortly 
for another engagement, but I shall carefully review the testimony 
of the witnesses here this morning. 

I would also like to extend a special welcome to Alda Monteiro 
who is an outstanding student at East Providence Senior High 
School. 

Senator Stafford. I see Senator Cochran is here. 

Senator, do you have any opening statement? 

Senator Cochran. Mr. Chairman, let me just say that I am look- 
ing forward to hearing the witnesses who will be testifying before 
the committee today. In our State, I want you to know that we are 
last in the number of areas, and that is continually repeated to us, 
but we are first in the construction of a statewide educational tele- 
vision network. It has been a very important contribution in the 
State of Mississippi in our effort to improve education and make it 
accessible to the students throughout the State. 

I am glad that we are looking at that issue, how we can enhance 
our educational efforts through the use of telecommunications. I 
think it is an important area for us to look at and I hope we will 
learn from it. 

Thank you very much, Mr. Chairman. 

Senator Stafford. Thank you very much. Senator Cochran. 

The first witness this afternoon will be Ms. Lauffer, who is the 
Program Officer for the International Education and Exchange 
Programs of the International Division for the Academy for Educa- 
tional Development. She is also the former Director of Information 
for the Rural Satellite Program for the Agency for International 
Development, and former Senior Executive for Public and Media 
Relations for the International Telecommunications Satellite Orga- 
nization. 

We are very happy to welcome you here. I might say parentheti- 
cally that in the absence of the Chairman of the Committee, it is a 
pleasure for a former Chairman of the Education Subcommittee to 
temporarily find myself back in charge. [Laughter.] 

So while we have this brief interlude, we will be very happy to 
hear from you. 

STATEMENT OF SANDRA LAUFFER, PROGRAM OFFICER, INTER- 
NATIONAL EDUCATION AND EXCHANGE PROGRAMS, INTERNA- 
TIONAL DIVISION, ACADEMY FOR EDUCATIONAL DEVELOP- 
MENT 

Ms. Lauffer. Thank you. Senator Stafford and Senator Cochran. 
I would like to thank both of you and the other members of the 
Committee for giving me and other members of the panel today the 
opportunity tf> testify on the application of telecommunications 
technology to education. 

This is a very exciting area, one which many individuals in the 
United States have been pursuing in various ways over the years, 
and one which certainly deserves concerted attentior. for its poten- 
tial in serving American education. 

My particular focus this afternoon is a discussion of some of the 
experiences of other countries in this area, in that there has bren a 
lot of activity overseas that we could learn from. 
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Educators and policy makers generally have looked to telecom- 
munications for help in attaining one of two goals: either to en- 
hance the quality of instruction or to expand educational access. 
Some countries, of course, have turned to satellite technology to aid 
them in achieving these goals more often and I think more deliber- 
ately than the United States has. 

The experience of many of these countries, including many to 
whom the U.S. gave the impetus with NASA s ATS satellites in the 
late 1960s and early 1970s supported by the U.S. Agei cy for Inter- 
national Development, could prove useful to us as we approach this 
topic. 

I would like to begin with India, because India is one of the first 
countries to capitalize on the potential of satellite technology as a 
medium of mass communication and education. India first used sat- 
ellites during the one year Satellite Instructional Television Exper- 
iment, which took place in 1975-76, using NASAs ATS-6 satellite. 
In that experiment, educational programs were broadcast to com- 
munity television receivers in 2,400 remote villages in India. Pro- 
gram content focused on national integration, upgrading and ex- 
panding literacy, health, nutrition, population, and agricultural 
education. 

Following on that experience and building on it, India inaugurat- 
ed its own national satellite system, called INSAT, in 1983. The 
INSAT system has enabled India to expand its rural television net- 
work to reach nearly 60 percent of its rural population now. The 
system is used extensively for educational broadcasting, both at the 
primary school level and for teacher education. 

In addition, India is developing a program to use INSAT to ex- 
change educational programs between universities and as a 
medium for the national open university. 

The second country I would like to look at is China. China has 
also availed itself of satellite technology to solve its education prob- 
lems. It began using satellite capacity for education under INTEL- 
SAT'S Project SHARE in August 1985, providing nationwide broad- 
casts of advanced academic courses for six hours a day. 

In October 1985, China's Project SHARE network was expanded 
to 53 locations, and programming was also expanded at that time. 
The Chinese government recently purchased from INTELSAT a 
transponder to be used exclusively for edur-^l onal broadcasting. 
That channel now broadcasts programming 18 hours a day, focus- 
ing 'Particularly on the training of teachers. 

One country very near to us that has been a leader in the devel- 
opment of satellite technology and its application to education is 
Canada. Canada was the first country to have its own commercial 
geostationary domestic satellite when it launc led Anik A-1 in 
1972. Later it launched the CTS Hermes experimental satellite 
jointly with the United States, which was designed to offer two 
years of in-orbit capacity for experimental education, health, and 
other community service applications. Hermes actually lasted 
nearly four years, and the experiments that were carried out using 
Hermes were important in paving the way for the operational Anik 
B satellite launched in 1978 Anik B also had an applications pro- 
gram that focused particularly on education and health. 
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Several strong operational programs have grown out of these 
early government-supported efforts. By 1986, all four provincial 
educational communications authorities were distributing educa- 
tional programming by satellite in Canada. For example, TV On- 
tario has a broadcast network which reaches about 95 percent of its 
province's population. It broadcasts 16 hours a day, providing pro- 
gramming for pre-school children and youth at home, university 
and college students, and adults. TV Ontario also delivers program- 
ming assistance to the Native Eskimo community in Cree, Ojibway, 
ind Oji-Cree languages to the northern Ontario rural communities. 

In the Asia-Pacfic area, Australia and Japan are both examples 
of countries that have well-established distance education systems 
that are gradually beginning to take advantage of satellite trans- 
mission capability as it becomes available domestically. AUSSAT's 
domestic satellite was launched in late 1985 and is gradually build- 
ing up its capacity in educational programming. 

The government of Queensland, for e:<ample, has established a 
statewide satellite communications network providing educational 
medical services using AUSSAT. 

In Japan, educational television, which has a very long and dis- 
tinguished history, has primarily been distributed by terrestrial 
means, rather than through the use of satellites. I think it is worth 
noting that Japan has a separate network for educational televi- 
sion programming and has one of the largest budgets for public 
broadcasting in the world, more than twice that of our o; ti PBS. It 
spends some 37 percent of that budget on educational broadcasting. 

Interestingly, also in Japar, their educational television has 
flourished at the primary school level, but not at the secondary 
level. 

Before closing, I would like to focus jusi for a moment on some 
non-television broadcast technologies because there are a number 
of countries that have benefited from systems that use audio con- 
ferencing, either alone or in support of broadcast programming. 

I think one institution that deserves particular mention for its 
persistence in t'. ^se of technology is the University of the South 
Pacific, which began using one of the experimental NASA satellites 
in 1972 for audio teleconferencing amon^ its eleven extension cam- 
puses and used that satellite until the satellite was turned off in 
August 1985. That service was so critical to the extension system in 
the univerjity that it has been looking ever since for an operation- 
al capacitv that it can use to continue the service. 

Similarly, distance education programs in Indonesia and the Car- 
ibbean have been carried out using audio teleconferencing systems. 
Indonesia was the first developing nation to inaugurate its own do- 
mestic satellite system in 1976 and now uses the Palapa satellite to 
link 13 of its universities across the islands. This distance educa- 
tion project is used primarily for educational delivery to university 
students and to upgrade the skills o^ university teachers 

Similarly, in the West Indies, the University of the West Indies 
uses an audio conferencing system to link six islands for higher 
education and in-service training. The 

Seaator Stafford. I see you are getting near the end. Let me t U 
you that all of your statement will appear in the record as if read. 

Ms. Lauffer. Certainly. 
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Senator Stafford. If you could conclude now in the next minute 
or so, we would appreciate i^. 
Ms. Lauffer. I would b » pleased to. 

I think it should be poted that both of the projects I just men- 
tioned were funded by the U.S. Agency for International Develop- 
ment. 

The two conclusions I would draw from the projects that I have 
enumerated are the importance of funding for program software 
and the importance of building in a two way communications capa- 
bility for those systems. 

Thank you very much, Senator Stafford. 

[The prepared statement of Ms. Lauffer follows:] 
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Educs:.:ors and education policy makers generally look to telecommunication 
for help In attaining one of two goals either to enhance the quality of 
Instruction or to expand educational access The educational communities in 
countries other than the United States share these goals. Some countries, 
however, have turned to satellite technology to aid them In achieving their 
educational goals more often — and more deliberately — than has the United 
States. The United States now has an opportunity to take a second look at the 
educational potential of coTnmunlcatlons satellites. The experience of other 
countries. Including many to whom the U S. gave the Impetus with NASA's 
experimental ATS satellites in the late 1960s and early 1970s, supported by the 
U.S Agency for International Development, may prove useful as we examine the 
technology's potential for Improving educational quality and access. 

tndla was one of the first countries to capitalize on the potential of 
satellite technology as a medium of mass communication and education India 
first used communication satellites during the one-year Satellite Instru'^tlonal 
Television Experiment (SITE), which took place beginning In August 1975 using 
NASA's Applications Technology Satellite. ATS-6. In that experiment, 
educational programs were broadcast to community television receivers In 2,400 
remote villages Program content focused on national Integration and on 
upgrading and ex ending literacy, health, nutrition, population, and agrlcultaral 
education 

Following on that experience, India built and launched an experimental 
telecommunications satellite in 1981. and Inaugurated Its operational national 
satellite system. INSAT, In 1983 The INSAT system has enabled India to 
expand Its rural television network to reach nearly 60 percent of the nation's 
population The system Is used extensively for educational programming INSAT 
has two direct broadcast television channels which transmit programs to 3.000 
specially adapted television sets In rural village" * At the primary school level. 



» V Kopal. "Communication Satellites for Development." In Telecommunications 
for Development Exploring New Strategies Proceedings of a conference held 
In New York on October 18. 1986. (Washington. DC INTELSAT. 1986) 
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educational prosramminc is broadcast five days a week for about 45 minutes 
each day, with one program each for the age groups of 5-8 years and 9-11 
yemrs. Programs for teachers are broadcast on Saturdays. The Indian Ministry 
of Education has sponsored the development of State institutes of EducaMonal 
Technology in the alx INSAT TV states, which are taking over the responsibility 
for ETV program production. In addition, India'a University Grants Commission is 
developing a program to use INSAT to exchange educational programs between 
universities, and aa one medium for the national open university. 

China has also availed itself of satellite technology to solve its education 
problema, primarily for higher education, as distance education is little used in 
China for primary and secondary education.* China begar using satellite 
capacity for education under INTELSAT'S Project SHARE in August 1985, 
providing nationwide broadcasts of advanced academic courses for six hours 
dally to a network of 20 earth stations. (Project SHARE Is a program to provide 
ftee satellite access for experiments in delivering health and education services 
to rural areas of developing countries.) Programs for transmission are prepared 
by the China Central Radio and TV University, which has been offering courses 
by terrestrial meana since 1979, in subjects such as mechanics, electronics, 
mathematics, physics, and chemistry. Not surprisingly. China has the largest 
distance education system in the world. Its system of Radio and Television 
Universities have an enrollment almost equal to that of regular institutions of 
higher learining, with some 1.4 million students enrolled in degree programs In 
1985. 

In October 1985, China's Project SHARE network was expanded to 53 
locatlona, and programming was expanded to Include more diverse materials, 
including non-academic subjects such as lectures on calligraphy and the oriental 
fine arts. The Chinese government has subsequently purchased two transponders 
nroro INTELSAT, one for educational broadcasting and one for news and cultural 
programming. The first went Intu service in July 1986. and the second in 
January 1987. The educational satellite channel broadcasts programming 18 
hours a day. The network of 53 television receive-only earth stations was 
donated b> tne Chinese government and distributed in every province, and the 
number of TVRO earth statlona is expected to grow rapidly Meanwhile, program 
tapea are <*istrlbuted by conventional merns throughout the states and districts 
In each province. 

Chlna'a parsuit of satellite communications for ei'jcatlon has focused 
particularly on the training of teachers. There are some 340.0OO teachers at 
the university level, three million at the secondary level, and 5.3 million at the 
primary level. A 1983 government report estimated that 48 percent of the 
elementary schoolteachers were underquallfled. and other reports indicate that 



Peter J. Seybolt. "Education," in China Briefing. 1985 . edited by John S. 
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the proportion could be u high aa two -thirds > Thua. satellite technology could 
make a subatantlal contrlb tlon to national educational development in China. 

One country that haa been a leader In the development of satellite 
technology, and that haa steawraatly pursued lu application to the education 
sector, la CanaJa. With 80 percent of Its population centered along ita southern 
border, the country haa vaat reachea in the north vhere population centers are 
small and dlatant from one another. Telecommunications haa therefore played an 
Important role In bringing social services to the Isolated population In the more 
remote areaa of the country. 

Canada became the first country to have Its own commercial geostationary 
domestic satellite when Anlk A-l (a 6/4 GHz aatelllte) waa launched In 
November 1972. It pioneered the nae of higher powered satellltea In the 14/12 
GHz range with the experlmenUl Hermea satellite, launched Jointly with the 
United Statea in 1978. Hermea waa dealgned to offer two years of In-orbit 
capacity for experiments In educatlo.i, health, and other community service 
appllcatlona, ualng relatively small earth atatlona. Henaea laated nearly four 
years, and Its experlmenU were Important In paving the way for the operational 
Anlk B. launched In 1978. Canada thua also became ihe first country to offer 
commercial telecommunlcatlona In the 14/12 GHz band. Anlk B also had an 
appllcatlona program dealgned to give educators and other experimenters an 
opportunity to teat the viability of propoaed operational programa. 

Several strong operational programa grew out of theae early government- 
supported efforts. By 1986 all four provincial educational communlcatlona 
authorltlea — TV Ontario. Radio-Quebec, the Knowledge Network of the West, 
and tne Access Network — were Olatrlbutlng educational programming by 
aatelllte. The Knowledge Network, for exampie, relays programa for direct 
reception by students In their homes In the more remote areas of the country, 
aa well as for cable distribution In more urban areas. 

TV OnUrlo serves a province of one million square kllometera, and a 
population of nine million, many in widely scattered communities. The TV 
Ontario broadcaat network reachea about 96 percent of the provlnce'a population. 
It broadcaats 16 hours a day, except during July and Auguat, providing 
programming for pre-school children, chllf^^en and youth at school and at home, 
unlveralty and college couraes, and adulta. In subjects such aa public affairs, 
arta. social laauea. and science. TV Ontario also distributes televised 
proceedings of the provincial legislature, as \he C-Span network doea In the 
United Statea.4 



Bernard Ostry. "Satellites for Learning." Intermedia . July/September 1986. pp. 
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Th« Htrmet and Anlk pilot projecu alto supported Inult (Eskimo) 
connunlcatlons needs, and the operational procrams have continued to support 
native conuaunltlet. For example, TV Ontario provides a Native Radio Service ' i 
an audio sub-carrier. In January 1987 It began providing assistance to the 
Wawatay Native Communications Soclsty In distributing native television 
progranmlng via satellites to 27 communities In remote northern Ontario. The 
prognmalnj. In Cree„ OJlbvay. and Ojl-Cree languages, features community 
profiles, activities of children and young adulU, segments on band leaders, 
native- language teaching, community e« ents, and local news. 

Canada's Department of Communications recently commissioned a two-part 
study on distance education, related to an extensive effort now umlerway among 
the Commonwealth countries to establish an international center for distance 
educaUon. The first part of the atudy assesseu the range of technologies that 
can be used for distance education and that have potential for application In 
Commonwealth dlsUnce learning initiatives. Ths second part Is exploring the 
economics of various distance learning options and course production 
requirements. The final studies are expected by early April and will be tied 
Into the final report of ths Commonwealth Expert Group on Distance Learning. 

Australia and Japan are two examples of countries that have well- 
esUbUshed distance education systems that a^e gradually taking advantage of 
satellite tran»mlsslon facilities as these become available domestically. 
Australia's vast area and relatively small, dispersed population have made It a 
logical candidate for dlaUnce education. The same characteristics led It to 
develop a domestic communications naUlUte system. AUSSAT, which became 
operational In late 1986. 

In Western Australia, children who live beyond the range of school bus 
services study at home through the primary grades, and even Into secondary 
school." They are served by the Distance Education Centre In Perth, and by the 
School of the Air (SOTA) system, which admlnlst«»rs correspondence lessons and 
broadcasu supplementary material for 30 minutes each day to each school 
grade.* Several years ago the Australian Broadcasting Corporation (ABC) began 
using an INTELSAT Pacific Ocean satellite to extend the reach of lu network, 
which Includes schools broadcasU, Into remoU areas that had been beyond the 
range of terrestrial television reception. Now, wUh the AUSSAT domestic 
satellite system, Australia Is beginning to expand Its use of satellites for 
education. The Government of Queensland has established an operational 



UNESCO, Distance Education In Asia and the Pacific (Bangkok: Une.co 
Regional Office for Education In Asia and the Pacific. December I98b> 

Peter Hosle and Tony Dean. "TV for Isolated Students In Western Australu.' 
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atatewldt satellite conununlcatlona network to provide education and medical 
aervlcea. One experimental School of the Air service based In a remote mining 
community llnka ten homeateada with two-way voice and data comrounlcatlona to 
the SOTA center. A broadcast video algnal from Brisbane la alao part of the 
education jervlce.» In another recently initiated service, the Golden west 
Network In Western Australia, the first commercial ststlon to undertake a Remote 
Commercial Television Service unier AUSSAT, offers two hours of educstlonal 
prosramming each day — one prtgram for aborigines, and one program by and 
for primary achoolchlldren. 

In Japan, educational television haa a long and distinguished history, 
although It has primarily been.tranamltted by terreatrlal meana. In 1969 the 
Japanese Broadcaatlng Corporation (NHK) estsbllshed s sepsrste network for 
educational televlalon programming. By 1985 the network waa broadcasting 18 
hours a day. covering nearly every achool subject st nesrly every grsde level. 
Including adult education In the evening hours .• NHK hss one of the largest 
budgets for public broadcasting In the world — more than twice that of the 
Public Broadcasting Service — and spends some 37 percent on educstlonal 
broadcaats. 

Interestingly, educational television hss flourished In Jspan's prlmsry 
schools, but not In secondary schools, for s number of ressons which seem to be 
related to the Intense emphaala In secondary schools on prepsrlng for college 
entrance exama, and the traditional ways of pursuing thst gosl. Secondsry 
schools sre highly teacher-oentered, with classes built around strslght lecture 
methods, and teachers have had little desire for educational Innovation. 
Japan'a new University of the Air, dedlcsted to facilitating lifelong learning 
through the use of television snd radio broadcasting, may be one of the flrac 
Japanese educstlonsl Institutions to truly capitalize on the potential of satellite 
comrounlcatlona for education. 

The exuroplea of aatelllte-dellvered educational services discussed thus fsr 
have focuaed on educational televlalon. It would be a tremendoua disservice to 
educators snd policy roskers throughout the world to lesve the Impression that 
televlalon la the unly, or even the moat Important, educational medium that 
satellites sre cspsble of transnnlttlng. On the contrsry, s grest desl of benefit 
has been gslned by students snd teschers In msny countries from the two-wsy 
communlcstlons msde possible by sudloconforenclng and other non-broadcast 
technologies, either slone or In comblnstlon with brosdcast progrsmmlng. 



» Mlchsel Wrgg, "Aussst — Satellite Services In Australls." In P TC '87 
(Honolulu, Hswsll: Psclflc Telecommunlcstlons Council, 1987) 
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One Institution that deserves special mention for Its persistence In the use 
of satellite technology, sometimes against Incredible odds, Is the University of 
the South Pacific (USP). In 1972 USP began to use NASA's ATS^l satellite for 
its extension studies program, conducting satellite tutorials and other distance 
education programs for Its extension students, distributed throughout the 1 1 
countries the University serves, spread over some 11 million square miles of 
ocean. USP established a narrowband audio teleconferencing system and 
eventually added microcomputers and slow-scan video to supplement the system 
Unfortunately, after providing 14 years of service to the Pacific Basin, the ATS- 
1 satelir.e was deactivated In August 1985, and USP has been urgently trying to 
find long-term satellite capacity to replace the service In the meanwhile. It 
has been able to take advantage of INTELSAT'S Project SHARE to maintain 
teleconferencing services between those campuses on Islands with INTELSAT 
earth stations. 

Distance education programs In Indonesia and the Caribbean have also been 
developed using audio teleconferencing systems, modeled to some extent on the 
earlier uSP experience Indonesia, the first developing nation to Inaugurate Its 
own domestic satellite service with the launch of Palapa A In 1976. now uses 
its satellite system to link 13 universities spread across the Islands 
Responding to persistent problems of faculty shortages and Inadequately trained 
faculty, the distance education project was designed to provide quality education 
to university students and to upgrade the skills of university teachers, as well 
as to support research and administrative activities. Over 15 courses are 
taught over the system each semester, reaching thousands of university students 
who would not otherwise have access to the courses 

Similarly, in the West Indies, university campuses on six islands are linked 
by a hybrid satellite-microwave system. Using tne system, the University of 
t. e West Indies trained over 500 doctors and nurses in 1985 It has also been 
able to double the number of teaching certificates awarded annually because of 
the expanded training opportunities made avalL ^e by the system * Like the 
USP network, the projects in Indonesia and the Caribbean were both developed 
with support from the U S Agency for International Development 

Several important conclusions have emerged from this range of experience in 
other countries that bear corslderatlon as we explore educational satellite 
applications In a structured way in this country One Is the need to focus on 
the production of software, and the need to commit adequate funding to this 
process. One expert in the field, Allan Hershfleld of the International University 
Consortium for Telecommunications In Learning, has stated that "There are. some 
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m^or Induttrltl nstlons, such as th« U.S. ind Ctnadft. where government and 
educational lead«rt Ulk a great deal about the telecommunications revolution 
and lU Impact on education, but do not understand the need to commit funds to 
soi*t«ars development. They have focused exclusively on telecommunications 
hardware."'* One source suggesU a general guideline that "no m«re than 30 
percent of all annual expendlturos t Mould be devoted to the capitalization of a 
satellite snd terrestrial communications system, loavlng 70 percent for the 
malntenancs, development, snd operation of programming srd other human 
resc'irce sspscU of the project, such as flfld workers snd teschers."" 

A ascond Important conclualon Is the need to build Into any educational 
telecommunications network s two-wsy communlcstlons capability, whether as 
the central element In the system or In conjunction with broadcast programming, 
so that students and teachers, no matter hot- remote from a central location, 
can Interact with each ether and get the kind of Immediate feedback that playc 
auch an easentlal role In the educational process. This two-way communications 
process can be much more easily ach.aved In the United states than In riany 
other countries, thanks to the nearly universal coverage of the national 
telephone aystem. 

This brief review of the paat decade's experience In using .-communications 
sstellltes to expand the reac* and the quality of edMcatlon can only serve to 
Illustrate that, practically frc he technology's earliest days. Its potential was 
recognized, and It has been testad nnd proven In a variety of settings, at many 
educational levels, and using a range of technologies. We can call on this body 
of experience In br glng quality education to underserved populations In the 
United States as wt 1. 



*• Allan Hershfleld, "The Role of Telecommunications In Education: An 
Introduction," Informatologla Yu '^ oslavl ca 17 (1-2), pp. 89-55 <1985) 
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Senator Stafford. Thauk you very much for a very good state- 
ment. I always feel apologetic to ask people after all the work they 
have done, to try to say it all in five minutes. We know the difficul- 
ties that we cause and we apologize for that. 

I see that Senator Thurmond has joined us. Senator, do you have 
an opening statement or any comments that you wish to make? 

Senator Thurmond. Thank you very much. 

Mr, Chairman, I am in an Armed Services Committee meeting 
and must £ro b?ck there as quickly as possible, but I wanted to take 
this opportunity to introduce a gentleman to the committee who 
will testify. 

The educational community faces a number of challenges in the 
coming years. We live in a rapidly changing world, where the work 
torca not only must be highly skilled, but constantly learning new 
skills to keep up with new technologies. Many studies indicate that 
soon America may face a shortage of teachers skilled in the math, 
science, and computer fields. The use of telecommunications in edu- 
cation can help solve these problems in a cost-efficient, relatively 
inexpensive way. 

Mr, Chairman, today we will hear testimony from Henry 
Cauthen, President of the Scath Carolina Educational Television 
Network. I would like to tak? this opportunity to welcome Henry 
and to introduce him to the i^est of the committee. Henry Cauthen 
has been Presit^ent of the SCETV Network since 1965. Under 
Henry's leadership, SCETV is now recognized nationally as one of 
the leaders in educational telecommunications. 

Henry also has served as a board member on many public and 
private organizations. He has previously served as a member of the 
National Council of the Arts, and is currently serving as a member 
on the boards of such organizations as the Carnegie Commission on 
the Future of Public Broadcasting, the Indo-U.S. Subcommittee on 
Edtication and Culture created by then Secretary of State Kissin- 
ger, the National Council for Children and Television, and the Na- 
tional Association of Public Te^3vision Stations. 

Furt^iermore, as a member of the Instructural Television Adviso- 
ry Committee to the Public Broadcasting Service, and as former 
Vice Chairman to the PBS Board of Directors, Henry is well quali- 
fied to speak about educational telecommunications. 

Mr, Chairman, under the leadership of henry Cauthen, SCETV 
has blazed the trail in innovations in the telecommunications field. 
For instance. South Carolina has developed a teleconference system 
which last year conducted over 600 training conferences and in- 
structional services which were distributed through its network fa- 
cilities. SCETV used its soplusticated satellite resources to serve an 
estimated teleconference audience of 20,000. 

Mr. Chairman, you may be interested to know that a recent con- 
ference conb^sted of a satellite hookup between SCETV, Harvard 
University and the Soviet Union, to discuss implications of the 
Soviet nuclear disaster before an intei national audience of scientif- 
ic and government leaders. The SCETV teleconference network is 
well developed in our educa'* nal community. It reaches 16 techni- 
cal colleges and 10 university regional campuses. 

Mr. Oiairman, SCETV has also developed literally hundreds of 
instructional programs for all levels of education. For instance, I 
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know they are proud of the role the> played in developing a new 
instructional progran> entitled ''Math Works." ''Math Works" con- 
sists of 28 15-minute programs to help fifth graders learn mai e- 
matical skills and problem solving strategies. Programs such as 
these reach over 93 percent of our public schools in South Carolina. 
^ Henry, we are glad to have you here today and I am confident 
t'lat this Committee will benefit by the valuable msights you have 
to offer in thjs area. 

Mr. Chairman, I thank you very much for allowing me to go 
ahead at this time. 

Senator Stafford. Thank you very much. Senator. 

Ms. Lauffer, I have a few questions here if you 

Senator Thurmond. Mr. Chairman, since I will have to be leav- 
ing, I have a few questions here, eight questions I was going to pro- 
pound to Mr. Cauthen. Would you mind propounding them for me? 
I would appreciate it. 

Senator Stafford. I would be glad to. I would say both to Ms. 
Lauffer and to President Cauthen that if they find the questions 
agreeable, I will try to take credit for them. If they do not, they 
can blame either Ted Kennedy or Strom Thurmond. 

Senator Thurmond. Ms. Lauffer, we are glad to have you with 
us, too, and these other witnesses. I am sorry that I have to leave. 

Ms. Lauffer. Thank you. Senator Thurmond. 

Senator Thurmond. Ms. Lauffer, the use of telecommunications 
for educational purposes by other countries is remarkably exten- 
sive. Many less-developed nations which we would not have 
thought to be ahead of the United States in the use of this technol- 
ogy in fact are. Can you tell us how this came to pass. Are other 
countries so technologically advanced or are we simply way 
behind? 

Ms. Lauffer. Senator Stafford, I think one of the important 
points to make on that is that many of these countries got their 
start in educational telecommunications thanks to the United 
States in the early Applications Technology Satellite experiments, 
when NASA made satellite capacity available to them free to test 
potential applications. That got them moving and got them to the 
point where they could then take off on their own on their oper- 
ational systems. 

The U.S. has also carried out some on-going programs from that 
early experience. They have not perhaps had the visibility that 
they deserve I would call particular attention to the State of Alas- 
ka's telecommunications system. Learn Alaska, and to The Learn- 
ing Channel, based here in Washington. 

Senator Stafford. Thank you very much. Can you tell us how 
the use of telecommunications is regarded in the countries where 
you have studied it? Is it considered a successful, positive supple- 
ment to traditional education? 

Ms. Lauffer. I think one of the best answers to that would be 
referring again to the Universi^'y of the South Pacific which some- 
times seems to be on the point of desperation when they consider 
that they dc not have on-going satellite capacity to carry that for- 
ward. 

Senator Stafford. Ho / do the ways in which this technology has 
been used abroad compare with the ways we are looking towards 
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student education at the elementary, secondary and post-secondary 
levels, higher education, continuing and adult education and basic 
skills, as well as highly technical advanced degree programs, teach- 
er training, health centers, and so on? 

Ms. Lauffei. I think all of those areas have been explored in 
one or anothe. of the projects that I have cited t( ' ly. They really 
do run the range and I think are very, very comparable to our ex- 
perience and our aspirations. 

Senator Stafford. Thank you very much, Ms. Lauffer. For the 
full Committee and myself, we are much appreciative of your help. 

Ms. Lauffer. Thank you very much. 

Senator Stafford. The next witnesses will be a panel on domes- 
tic use and potent- consisting of Dr. Joseph Duffey, who is the 
Chancellor of the University of Massachusetts at Amherst, and 
former Director, National Endowment for the Humanities; Presi- 
dent Henry Cauthen, of oouth Carolina Educational Television 
Network; and Will Kitchen, Vice President, Tele-Systems Associ- 
ates, Inc., of Minneapolis, Minnesota. 

We welcome you all here. The Chair would hear you I think in 
the order in which I called your names, if that is agreeable. And I 
would say to Dr. Duffey, do not be misled by that picture on the 
chart of southern Vermont I see over there on the board. 

STATEMENT OF JOSEPH DUFFEY, CHANCELLOR, UNIVERSITY OF 
MASSACHUSETTS AT AMHERST; HENRY CAUTHEN, PRESIDENT 
AND GENERAL MANAGER, SOUTH CAROLINA EDUCATIONAL 
TELEVISION NETWORK; AND WILL KITCHEN, VICE PRESIDENT, 
TELE-SYSTEMS ASSOCIATES, INC. 

Mr. Duffey. Thank you. Senator Stafford. I want to thank you 
and the members of this Committee for this hearing and the oppor- 
tunity for those of us who have a vital interest in the future of edu- 
cation and its relation to the future of our regions and the Nation 
to testify. 

I would be remiss, Senator Stafford, if I did not pause for just a 
moment, on behalf of at least one institution of 25,000 students and 
their parents, to express our appreciation for the strong support of 
this Committee for student aid and for the Committee's vision of 
the future of higher education. This committee, on both sides of the 
aisle, has given a great encouragement to families and students 
and we are grateful for your support. 

Senator Stafford. Thank you, sir. We appreciate that. 

Mr. Duffey. I think it is remarkable that in the last few weeks 
part of the attention of the Nation has begun to shift a bit perhaps 
from Star Wars to what is being called Star Schools, and I want to 
talk a bit about the concept of telecommunications and education. 

I am chastened just a bit to be in the presence of Henry Cauthen, 
who has been my mentor in this area. I had a little opportunity, 
during my service m the Federal Government to provide some sup- 
p rt for the magnificent network that exists there and, as Senator 
Cochran said, in Mississippi and also in South Carolina. The net- 
works were developed to explore the uses of this technology for 
education. 



ERLC 



56 



In New England, Senator Stafford, I guess we are all aware tbat 
we do not have a great many natural resources. Our people, their 
minds and their potential are our resources. We do not produce 
steel, we do not have great agricultural subsidies. We now talk 
about high-tech as our leading resource. The future of our citizens 
and their ability to participate in the economy is critical to a vital 
and strong economy and society. 

I noticed that after an interview with Senator Kennedy last 
week, George Will wrote in Newsweek about using what he calls 
"the technological means of ma^, fying resources." We are really 
talking here about doing more with what we have: taking modem 
technology and applying it, ard making the best of resources in a 
rather critical time. 

Although this is essentially a human endeavor, I am going to 
speak very briefly about the new potentials of communications 
technology. And I want to tc k about what I think a rather unique 
human organization that has come together m Meissachusetts over 
the course of the last few years and some of our plans and visions 
both for our St^*^ and for the region. 

Essentially, the Massachusetts Corporation for Educational Tele- 
communications ic tryiiig to address the problem of the future of 
an economy in which there will be no surplus workers or citizens, 
in which we will need every citizen available to participate to the 
maximum of their pote itial in the economy. 

The National Association of Black Colleges has a motto: "the 
mind is a terrible thing to waste." But I think as far as the future 
of our Nation is concerned, the mind is also a very costly thing to 
waste. We are going to need every citizen trained to his or her 
maximum potential in order to hav a strong and competitive econ- 
omy—and that means those who may not live in urban or privi- 
leged areas, but who are nevertheless vital and will have to partici- 
pate in our economy in an importanv way. 

All our technology and all the best intentions will really be to no 
avail unless we can have — in our economy and in our society— the 
kind of cooperation we need to be competitive as a society. And 
what the new communications, technology which is ahead of now 
provides us is an opportunity to test and learn how to cooperate 
better. 

The Massachusetts Corporation for Educational Telecommunica- 
tions has, within the past three years brought together a wide 
array of institutions. I would like to submit for the record, along 
with my prepared remarks, Mr. Chairman, a list of the institutions 
and letters of endorsement that participate in thi'" jndeavor. They 
go all the way from our great indeoendent universities, Massachu- 
setts Institute of Technology and liarvard, to our community col- 
leges, our public universities, our health centers, along with many 
of our corporations and government agencies. 

Together we are anticipating the next stage of educational tele- 
communications. Let me say just a word about how this netv/ork 
would look, not only in Massachusetts but I think in other parts of 
the New England r^ion. I talk about my State and our region 
simply to ute it as a model. Henry Cauthen can talk about what 
already has been done in South Carolina and how that system has 
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indeed, as Senator Thumi'.-d said a moment ago, functioned to 
provide an international opportunity for that State. 

With the kind of technology that is available now, it would be 
possible for us to carry out very intense two-way communication 
and teaching, using the kind of dish we see here, at any high 
school or institution, to receive satellite communication— which is 
dramatized here in a model of a satellite, which I guess is really 
about 40 feet long. 

In New IJngland, our plan now, under the Corporation for Educa- 
tional Telecommunications, is to link our States with a microwave 
network, and then to provide in two parts of the State, at Boston 
University and the University of Massachusetts at Amherst, which 
are-partners in this venture, satellite transmitters, or up-links, so 
that programming from other institutions can then become avail- 
able through the satellite to institutions all over the region. 

Let me say a word about the potential of this. The small school 
teaching business or management education which now realizes 
that it is critical to be able to teach the languages of the Pacific 
Basin can use the facilitier of language ' jtruction at Middlebury 
College, for example, (which are really some of the best of the 
Nation), or at the University of Massachusetts at Amherst or at 
Harvard to make these courses available everywhere. 

A corporation such as Prime Computer or Wang Computer, 
which has an outstanding scientist or a businessman, can make 
him available three afternoons a week to teach the kind of course 
that our high school students in a rural area would never have oth- 
erwise. 

New high-resolution technology makes it possible for doctors to 
consult even to the intricate analysis of a slide because of thx. qual- 
ify of the new television, so that an illness can be diagnosed and 
doctors can consult across the region on very technical matters— in 
terms of diagnosis which sometimes can be the difference between 
life and death and certainly will preserve the precious time of med- 
ical personnel. 

The opportunities are regional, as I have said, because this is a 
whole New England network. I guess we have one more map over- 
lay here. As you know, Senator Stafford, we are still trying to 
figure out the high technology of dairies and farms in Massachu- 
setts, and we borrow much of that technology from Vermont, the 
University of Vermont and other facilities there. The opportunity 
to consult and to share those resource*;, the resources of knowledge 
which are really vital to our region, we consider to be very impor- 
tant. 

With this as background, let me say just a few more words about 
the importance of telecommunications to an educator. We find an^ 
I have talked recently with President Lattie Coor, of the University 
of Vermont, and I know he has the same experience that many of 
the St dentb who come to us have an unequal opportunity to go as 
far as they might. If the student has an outstanding aptitude for 
mathematics— and that seems to be rather randomly scattered 
across the population, it doesn't always occur in the most privi- 
leged areas or the urban areas — the opportunity for developing 
that student's potential depends more on whether he or she comes 
from a school that offers the opportunity to study. 
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We find that our students come, oftentimes, with differing abili- 
ties to compete because of the quality and really the opportunities 
that they have found in their high schools: whether they have lived 
in a rural area, or in an area (as is true in our section of the coun- 
try) where enrollments are declining and schools arc no longer able 
to offer courses in particular subjects. 

For that reason, I am interested in the possibii. es this technolo- 
gy can provide, and I belip'^o they are so much more significant 
now than thev were a few vf^ars ago because of the sophistication 
of the technology (being able to address in a targeted way from a 
satellite to a specific institution), and the new opportunity it pro- 
vides for sharing courses among public schools and parochial and 
private schools. 

I must stress again, it is the cooperation, the human network, 
the human endeavor that makes it p)ossible, and that is what we 
hope to demonstrate in Massachusetts. 

We can share scarce teaching resouices via telecommunicatior s 
and particularly that is important in a time when we simply will 
not have the math and science teachers that we need for the next 
decade. We can overcome many of the factors— dwindling enroll- 
ments, scarcity of qualified teachers, lack of funding— that contrib- 
ut? to the persistent educational gap between "have" and "have 
not" communities. And we can provide teachers with ready accees 
to professional continuing education. 

At the University of Massachusetts at Amherst, we know this 
works with professional education. Through satellite communica- 
tion today, we provide courses in very sophisticated fields to labora- 
tories and industries on-site in more than 500 locations across the 
Nation, and give students and teachers access to resources and ma- 
terials that they do not have available now. 

The benefits for primary and secondary school teachers a^e the 
ability to provide advanced science, math and foreign 1' ig^iage 
courses that we cannot afford to make available in inaividual 
schools. Many of our high schools, as I have said, are being forced 
to drop courses in specialized subjects due to declining enrollments 
and the shortage of qualified teachers. 

For teachers, this network can enable them to continue their 
training and keep up with rapid changes in fields such as science 
and computer education. For college faculty and students, even at 
the ia/gest research universities, the network can provide current- 
ly unavailable access to information at other institutions. 

We can be more efficient with the help of telecommunications. 
Engineers can receive the first two years of their education in com- 
munity colleges, through the use of satellite and telecommunica- 
tions links, and then finish their work at the university. Or we can 
collaborate with colleagues hundreds of m les away on very sophis- 
ticated research. 

For the industrial work force, telecommunications can provide 
continuing education courses in advanced engineering, computer 
sciences, and business subjects that are urgently needed if the 
region and the country are to compete successfully. 

For health care workers, the network can provide shared con- 
tinuing medical education and consultation opportunities that now 
are simply not possible. 
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We believe that all sectors—public and private, primary anJ sec- 
ondary schools, higher education, industry and health care— can be 
served through this network. 

The most important concept, I think, that is emerging in educa- 
tion these days is what Professor Hodgkins calls "the sense that it 
i-eally is all one system,'' that we must view our educational re- 
sources in a comprehensive sense, and the challenge and oppoituni- 
• ty of technology at this current stage of advancement is the oppor- 

tunity to do just that. It provides the opportunity to create a level 
of cooperation in our States and across the Nation between these 
institutions that is vital if we are to make the most of the re- 
sources and be a Nation as strong and competitive as we hope to 
be— and T believe must be— in the future. 

Senator Kennedy, I began by quotmg George Will. I think you 
may be responsible for the fact that he is starting to talk now 
about Star Schools. I end by saying that it's an extremely encour- 
aging development to all of us to see this Committee' . leadership 
and interest in helping us to make maximum use of our resources 
so that we can protect t ie future of the Nation. 

Thank you, Mr. Chair tian. 

[The prepared statement of Mr. Duffey and his responses to ques- 
tions submitted by Senator Pell follow:] 
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Senate Office Building 
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Ht NAnE IS Joseph Duffey and I ah the Chancellor the 
University of Massachusetts at ahhehst. 

Senator kfnnedy. I would like to thank you for conducting this 
hearing on the developrent of a regionaw educational 
telecohkunications system and for providing he and others who 
share a vital interest in the future of our regio'' and our 
aion with the opportunity to testify. 
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FmST OF ALL> I WANT TO EX^9£SS_{1Y APPRECIATION 10 YQIi. HP. 

CHAIRHAN. fOfi YOUR LONG AND ABIDING INTEREST IN EDUCATION. In THE 
COflMONWEALTH OF MASSACHUSETTS, WE VALUE EDUCATION AND KN0WLE06'. 
5ECAUSE OUH PEOPLE ARE OUR OUY NATURAL RESOURCE. OuR ECONOMIC 
STRENGTH DEPENDS UPCN THE QUALITY OF OUR EDUCATION. I WANT TO SPEAK 
BRIEFLY ABOUT THE USE OF NEW TECHNOLOSY TO ENHANCE AND STKEN6HTEN 
OUR PROGUMS OF EDUCATION. 

SOflE OF THE MOST INTERESTING AND COMPELLING COMMENTS ABCUT EDUCATION 
THESE DAYS ARE NOT COMING FROM THE DEPARTMENT OF EDUCATION* BUT FROM 
THE SECRETARY OF LABOR. MP. BROCK HAS SPOKEN QUITE FORCEFULLY ABOUT 
THE FACT THAT IN THE VERY NEAR FUTURE WE WILL NOT HAVE SURPLUS 
POPULATION IN THE UNITED STATES. IN FACT, Ai WILL FACE A SHORTAGE OP 
COMPETENT. tOUCATEO WORKERS IN A NUMBER OF FIELDS. 

THE MOTTO OF THE NATIONAL ASSOCIATION OF BLACK COLLEGES IS "THE MIND 
IS A riRRIBLE THING TO WASTE." WE CAN SAY, AS FAR AS THE FUTURE OF 
OUR NATION IS CONCEKNED. THAT THE MIND IS ALSO A VERY COSTLY THING 
TO WAST;. WE ARE GOING TO NEED EVERY AhJRICAN TRAINED TO THE 
MAXIMUM POTENTIAL IN ORDER TO HAVE A STRONG AND COMPETITIVE ECONOMY. 
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In this regard I WANT TO TALK ABOUT THE MAbSACHUSETTS CORPORATION 
FOR EDUCATIONAL lELECOMHUNlCATlONS. WITHIN THE LAST DECADE UE HAVE 
SEEN TF.LEC0HMUNICA1T0NS APPLIED TO EDUCATION IN SEVERAL PARTS Of THE 

COUNTRY. When I was at the National Endowment ^or the Humanities, I 

TRIEO TO PROVIDE SUPPORT FOR PROSRmMMING FOR THE NETWORK IK KENTUCKY 
WHICH SERVES PART OF APPALAChIA (ESTABLISHED WITH HELP FROM THE 

FEDEkAL Government to serve as a regional mooel). The state of 
South Carolina also has an excellent educational television netwokk. 

In Massachusetts, we are trying to address thc issue cf the 
educational use of telecommunications in terms qf^the HEW technology 

AND THE SHORTCOMINGC OF SOME OF THE EXISTING NETWORKS. ThE APPROACH 
WE HAVE TAKEN INVOI VES THE COOPERATION OF PUBLIC AND PRIVATE 
UNIVERSITIES. PUBLIC AGE/<CIES. HEALTH AND MEDICAL CENTERS AND 
REGIONAL BUSINESS AND INDUSTRY. 

We seek to ESTABLISH A HIGHLY INNOVATIVE. STATE-OF-THE ART RE8I0NAL 

educational telecommunications network under the auspices of the 
massachusetts corporation for educational tele co»*>1unicati0 ns (oft 
m-cet) along with boston university ano the university of 
Massachusetts. 
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I SHOULD NOTE that MCET IS A PUBLIC INSTrtUMENTAL ITT CREATED BT ^HE 
MASSACHUSETTS LEGISLATURE UITH A n^$$m TO DEVELOP AND OPERATE A 
TWO-WAY VOICE, DATA AND VIDEO EDUCATIONAL TELECOMMUNICATIONS NETWCRr 
SERVING THE NEEDS OF SCHOOLS. HI8HER EDUCATION. INDUSTRY AND OTHER 
SECTORS, 

TFLECDHfiUNTCATlOf^s CftM HgLP Soi VF Fn||f ; /\TI ft N^ Pff fgi m ?! 

I STR0N6LY BELIEVE THAT MANY OF THE PROBLEMS TACINS ALL LEVELS OF 
EDUCATION — K imm 12 SCHOOLS. INSTITUTIONS OF HICHFR i PiBMTMC , 
AND CQNTINUIN6 FDUrATIOK INVOLVING EFFORTS TD KEEP OUR WORKFORCE AT 
THE HIGHEST LEVELS OF PRODUCTIVITY AND INNOVATION — CAN BE 
ADDF,:5j.ED THROUGH THE APPLICATION OF ADVANCED TELECOrfJNICATIDNS 

technology, 

That technology, 1 should note, is far different from what was 

AVAILABLE TD EDUCATORS JUST 10 OR 20 YEARS AGO, WITH THE ADVENT OF 
SATELLITE TECHNOLOGYi THE ABILITY TO •ADDhESS" TELEVISION SIGNALS TO 
SP£?iriC> TARGETED AUDIEWCESi THE DEVELOPMENT OF "iNTER-ACTIVE" 
COfllUNICATIOKSi THE MERGING OF COMPUTERS AND TELEVISIONi AND OTHER 
INNOVATIONS, ^\ EDUCATIONAL TELECOMMUNICATIONS NETWORK CAN ENABLE US 
TOj 
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- ftARE SC^ £ TEACHING RESOURCESi 

- OVERCOME HANt OF THE FACTORS SUCH AS i)UIN0HN6 
ENROLLMENTS* SCARCITY 3F QUALIFIED TEACHERS AND LACK OF 
FUNDING — CONTRIBUTING TO THE PERSISTENT EDUCATIONAL OAP 
BETWEEN "HAVE" AND "HAVE NOT" COtfrUNITlES I 

- Provide teachers with ready access to professional 
continuing education! and 

- Give studems and teachers v«ith access tc resourcls and 
materials that they do not now have. 

PQR PRIHARY and secondary school students. ULECOttMUNlCATIONS CAN 
PROVIDE ADVANCED SCIENCE. MATH f FDREI6N LANGUA6E COURSES Ul 
CANNOT AFFORD TO OFFEH AT EVERY INDIVIDUAL SCHOOL. HIGH SCHOOLS 
THROUGHOUT MASSACHUSETTS ARE BEING FORCED TO DROP COURSES ^N 
SPECIALIZED SUBJECTS. Ob :0 DECLINING ENROLLMENTS AT TH^ HIGH 
SCHOOL UVEL AND A SHORTAGE OF QUALIFIED TEaCHERS IN SOHE SUBJECT 
AREAb. 

For teachers , the network can enable '"hem to continue their trainins 

AND KEEP UP with RAPID CHANGES IS SUCH FIELDS AS SCIENCE AND 
COMPUTER EDUCATION. 
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POff CQLL£6£ FACULTY AW D STUDENTS EVEN AT THE LAR6ESf RESEARCH 

UNIVERSITIES THE NETWORK CAN PROVIDE CURRENTLY UNAVAILABLE 
ACCESS TO INFORMATION AT OTHER ISSTITUTlON5> — - OR THE OPPORTUNITY 
TO COLLABORATE WITH COLLEAGUES HUNDREDS Of WILES AWAY. 

For the xHnuSTRIiL workforce. TELECOMMUMCATIOSS CA»i PROVIDE 
CONTINUING EDUCATION COURSES IN ADVANCED ENSINEERIN., COMPUTER 
SCIENCES AND BUSINESS SUBJECTS THAT ARE URGENTLY NEEDED IF OUR 
REGION AND OJR COUNTRY /''E TO COMPETE SUCCESSFULLY. 

AND FOR HEALTH CARE WORKERS . THE NETWORK CAN PROVIDE SHARED 
CONTINUING MEDICAL EDUCATION PROGPAttS. 

THt fICET NETWORK WILL SEKVE ALL SECTORS — PRI ARY AND SECOWOARY 
SCHOOLS. PUBLIC AND PRIVATE HiGKfR EDUCATION. ^NOUSTRY AND HEALTH 
CARE — THROUGHOUT NEW ENGLAND. 

The REGIONAL TELECOHHUNICATIONS NETWORK WE PROPOSE CAN CREATE fJ£W 

economies of scalt and enable us to derive maximum benefit from new 
England's most valuable resources — teaching excellence, 
creativity and info'^hmion . 
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The ketuohk can help forge new alliances between all levels of 
education. industry and ijovernhent ai1ed at sharing resources and 
inf0rhation, so that we can better meet the chailen6es that face us 
now and in years to cone. 

i view the proposed network as an investment in our future — and 

AS A MODEL FOR OUH EHTIR: NATION. 
M061C 
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RESPONSES OF DR. JOSEPH DUFFEY 
Chancellor, University of MassachuLrtts ct Amherst 

To the Questions of 
SENATOR CLAIBORNE PELL 

Senator PeU: Do exemplary educational telecommunications p^og^anl^ currently exist, 
and if so how are they currently being transnm ted'' 

Dr. Ikiffey: Yes, there are some very effective existing educational 
tel'icommunications programs thai transmit via a variety of technologies 
m .uding Instructional Television Fixed Service, microwave, cable 
television, telephone lu s, sateUUe and othe^ technologies. 

Certai'ily, the Higher Education Cable Television Council that delivers 
(joll3qe programming in your home state of Rhode Island is an exarroie 
of at. effective system. Likewise, the systems described by the 
representatives here from South Carolina and Minnesota ?ave betn 
effective in providing courses to rural public schools in their n\ypectivc 
states. And systems like "TAGER" in the Dallas- Fort Worth irea ar( 
effective in providing courses to the high technology industry. 

But by and lirge, these systems do not have the scope and range that 
we are talking about. They usually cover only a small part of a state; 
they are almost invariably transmitted through technologies that do 
not allow prograns to be targeted to specific auaiences, to be encrypted, 
or to be Vinsmitted over broad geographic areas without ini^rference 
from mcimtams or even tall buildings* 

Moreover, I know of no existing system that brings together or proposes 
to serve the wide range of sectors we propose to have participating in 
and served by our telecommunications network. Nor do I know of any 
that currently utilizes all of the state-of-the art advanced 
telecommunications capabilities of encryption, interactivity end 
addressability. 

Senator PeU: How much teacher training is required to use telecommunications 
effectively' Are teachers involved in the development of these training 
programs'^ 

Dr, IXiffey: Teachers can learn to supplement their own classroom in-truction with 
telecommunicatt.ons-delive'^d programming in a matter of hours. As 
they becotne n ore experienced, thev develop) their own increasingly 
effective and imaginative ways of integ ratine "in class" instruction with 
"telecommunications instruction," They can a. - team to develop thei 
own programming, with the help of technical professions, m a few days, 

A key element of the proposal offered by the Massachusetts Corporation 
for Educational Telecom inunications is the development of regionally 
located Technology Resource Centers, where school teachers and college 
professors, industry .^pecialiUs and technical experts can work 
collaboratively to envelop programming that works best for both students 
and teachers. 

Thro gh a sent of demonstration projects, we have already involv,?d 
teacherf, in this development process — and they ha\j recponded 
enthusiastically and creatively. 
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Senator Stafford. Thank you very much, Dr. Duffey. This is a 
very interesting discussion. I am sure the Committee v^ll appreci- 
ate your comments and I certainly have, with the privilege of being 
here personally during your testimony. 

Senator Kennedy has arrived and so I will conclude my roi^ nere 
by thanking GTE for providing the examples of present telecom- 
munications equipment that are here in the hearing room with us. 

Senator Kennedy? 

The Chairman [presiding]. Thank you very much. Senator Staf- 
ford. I think those of us on the Education Committee, as our good 
friend, Claiborne, still refer to Senator Stafford as **Mr. Chairman" 
in terms of education as he has been sr strongly committed. 

Senator S afford, at a field hearing up in Massachusetts, we had 
Latty Coor testify, who is the President of the University of Ver- 
mont. We ext-'iided your best wishes to him and he made interest- 
ing comments c^bout his strong belief in what this would mean not 
only in the State but in many of the underserved areas, particular- 
ly as it would apply not only to Vermont but in th<^ northern areas, 
New Hampshire and Maine. 

I am sorry that I was necessarily absent from the earlier part of 
the hearing. We are familiar \vith this subject matter, since our 
Committee as a whole has been addressing some form of it for a 
while now. This will b *he third time that we have had an oppor- 
tunity to look at it, granted, each time irom a somewhat different 
dimension. I think that this is important since it is innovative and 
I am sure that our colleagues in tlie Senate are going to be int^i- 
ested in the kinds of reactions that v.'e are getr ^ here this after- 
noon and that we have been able to get previously before the Com- 
mittee. 

I will make my other comments later in the hearing. I have a 
statement th.:t I will 

Senator Stafford. Dr. Duffey did offer a list of schools and other 
activities interested in this program and I think that should be 
made part of the record. 

The Chairman. Fine. It will be made a part of the record. 

Mr. Cauthen, I hear you have been very eloquently presented al- 
ready. I doubt if any of us could duplicate Strom Thurmond^s intro- 
duction, but we look forward to hearing from you. 

Mr. Cauthen. Thank you, Mr. Chairman. Senator Thurmond di-^ 
indeed give me a very eloquent introduction. I hope I can live up ..^ 
it. 

Following Dr. Duffey, I must say that Dr. Duffey has done a tre- 
mendous amount for educational broadcasting in his previous life 
as Chairman of the National Endov^ment for the Humanities, and I 
want to thank him for that. I am glad to see that he is continuing 
to do good work on behalf of educational broadcasting in the coun- 
try. 

Mr. Chairman, I want to thank this Committee and thank you 
for the initiative you are taking to move communications technolo- 
gy to the forefront in dealing with some of our country's most per- 
plexing problems in education and reeducation. 

It fcieems to me that it is ironic that our country has led the 
world in the d^^velopment of comnunicat'ons technology and yet 
we have hardly used it at all to bolster an education system that is 
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proving woefully inadequate to prepare our country to meet the 
challenges presented by what is an increasingly complex figure. 
This simply has got to change if we are going to rebuild our posi- 
tion of world leadership in education and commerce. 

Fortunately, some of the solutions are within our grarp. Let me 
tell you about the educational communications system that has 
been painstakingly developed over a number cf years in my own 
State of Soutii Carolina \nd I point out that it is one of our coun- 
try's least affluent stat^o 

Our system provides instructional television to the schools of our 
State, including elemental y, secondary, institutions of higher 
learning, and technical training facilities, and many other areas. 
We have recently started a highly effective service for day-care 
centers, which makes the time spent each day by children in these 
centers a learning experience rather than just babysitting. 

Today, more ♦i.an 17,000 South Carolina teachers use instruction- 
al television in 93 percent of our schools, serving more than a half 
million students. 

South Carolina teachers are able to select from 193 instructional 
television series. This catalog right here contains materials that we 
present to South Carolina schools throughout the year. Unfortu- 
nately, many of these courses are over fifteen years old, and that is 
one of the problems that we face in the use of educational technolo- 
gy in our schools. 

The continuing educational needs of South Carolina teachers are 
being served through a variety of communications methods, includ- 
ing broadcast television, closed-circuit television, video teleconfer- 
ences, and satellite seminars and workshops. 

In higher education, we work closely with private and State-sup- 
ported colleges and universities to deliver 90 college creoit courses 
to more than 4,000 students on both open and closed circuit. Two 
master's degree programs are offered in business administration 
and en' ineering. In South Carolina, the University of South Caroli- 
T ^^^^^^ ^^^^ master's degree and business administration 
through television than they do on the campus, which I think is a 
significant indication of what telecommunications can and even 
must do. Much of the content uses an interactive format, with an 
audio bridge that is computer controlled and allows the student to 
communicate with tW instructor in the classroom. 

Beyond our work ir the public schools, we produce and transmit 
a comprehensive schedule of post-graduate courses for profession- 
als. These events are typically presented in video conference 
format, with two-way audio links to classrooms across the State. 
Content includes law, medicine, dentistry, pharmacv, law enforce- 
ment, correctional institution training, and many other fields 
vvhere instructional telecommunications techniques is the only way 
we can offer statewide educational opportunities, and they provide 
each access for students and it is very, very cost effective. 

We do our voter education program for our voter registrars each 
election year and that saves the State $1.2 million because we do it 
through television. 

Teleconferences are used extensively throughout State govern- 
ment in South Carolir for training and management communica- 
tions These teleconferences allow State government officials and 
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State workers to be kept up to date on the needs of State govern- 
ment and they save the State millions of dollars each year over tra- 
ditional means or doing this job. 

South Carolina's approach to distance learning employs a variety 
of available communications technologies. Over the years, we have 
developed a system that includes eleven open circuit broadcast 
channels, a statewide four-channel closed circuit television network 
that serves ipore than 500 sites statewide, and we have a seven-sta- 
tion statewide ed' cational radio system. We operate multiple satel- 
lite downlinks and uplinks on C and Ku bands. A statewide multi- 
channel microwave system allows us to intercon^'^ct cities through- 
out South Carolina for two-way television conferences and classes. 
The major teaching hospitals in our State regularly share informa- 
tion in five-way live video formats. They do ground rounds, they 
discuss very difficult cases and do diagnosis through television, and 
this is distributed to hospitals throughout our State on a one-way 
video, two-way audio format. So 11,000 health professionals receive 
training in South Carolina each month through the system. 

These are just samples of some of the initiatives that we are 
taking for the use of telecommunications in South Carolina. We 
have a very interesting and I think important new initiative that 
we call the Palmetto Scholars Project. It is to provide master tez "h- 
ers for college-level courses for advanced placement of .ligh school 
students in math, science and foreign languages and other essential 
areas. It is designed to challenge our brightest and our best stu- 
dents, no matter where they are located, in the largest cities or in 
the most remote rural classrooms. 

A central part of the project includes the identification of stu- 
dents who have an aptitude and interest i*^ teaching. High- 
ac.iievcrs will be offered college scholarships as an incentive to 
teach in the areas of our State where they are most needed. 

We believe a positive emphasis in teacher education as a quality 
profession will encourage South Carolina's best and brightest to 
become teachers, and we think that is an important part of the 
future of our State. 

All of this is being ac' ieved — and I vs^ould like to point this out 
and underline this— for less than one percent of our State's educa- 
tional budget, all of what I am talking about, the eleven television 
stations and multi-channel closed circuit network, the satellite 
interconnection, the radio network, the teleconferencing, all for 
less than one peiccnt of our State's education budget. 

If South Carolina, as I pointed out, one of our country's least af- 
fluent States can develop a system of this enormous capacity and 
sophistication, then there is no reason that such systems cannot be 
developed throughout the country, paiCicularly if the kind of Fed- 
eral assistance you are proposing is made available. 

In fact, 26 States have networks in various stages of develop- 
ment. For example, Kentucky is developing a statewide satellite 
distribution system; Oregon, a statewide ITFS system, and many 
other cooperative efforts are under way now. 

In short. South Carolina and a number of other States represent 
ideal laboratories for the testing of virtually any telecommuniCcx- 
tions technology in support of education The progress to date, how- 
ever, has been far too slow and the resources far too limited, and 
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sharing telecommunications networks to provide educators with an 
alternative delivery system for two-way interactive television or 
ITV to interconnection multiple school locations. ITV systems aro 
designed so that a teacher may teach from any school by transmit- 
ting at least one channel of audio and video to other classrooms in 
any number of other school sites or communities. 

Each classroom or school site is also capable of receiving all of 
the other classroom's video and audio signals simultaneously. 
These ITV systems offer an educationally effective method of deliv- 
ering distance education to clusters of cooperating schools, ^'^ith 
ITV, a teacher in one district can now teach a course in whicn stu- 
dents may be located in three or more remote locations. Using tele- 
vision cameras and monitors and a microphone system in each 
classroom, the teacher can see and hear all of the students. All of 
the students aie then able to see each other and all of the students 
will see and hear the teacher. 

By forming a unique and mutually advantageous business-educa- 
tion partnership, both parties share the cost,s and the use of the 
system. To understand how such partnerships work, it is helpful to 
examine one recently developed fiber optic project in Minnesota. It 
IS listed up there in th^ orange. 

The first fiber optic telecommunications partnership was formed 
between a rural telephone cooperative, which has approximately 
400 customers, and a consortium of seven Minnesota school dis- 
tricts. The Upsala Telephone Cooperative from Upsala, Minnesota, 
and the Mid-State Educational Telecommunications Cooperative 
[MSETj joined forces to interconnection these school districts via a 
78-mile fiber optics network to provide an ITV system for educa- 
tional use and an upgraded telephone system for the Upsala coop- 
erative's use. The MSET system is currently delivering 16 high 
school classes, preschool and parenting classes, community educa- 
tion programming, and college classes in their first full year of op- 
eration. 

Indicative of the growing involvement ai d interest in telecom- 
munications networks similar to the previous example is that over 
40 percent cf Minnesota's 433 school districts and a majority of its 
post-secondary institutions are currently exploring the develop- 
ment and implementation of two-way interactive television net- 
works. By the fall of 1987, an estimated 90 schools in Minnesota 
will be delivering educational programming through these two-way 
interactive networks. I personally ha/e worked with or know of 
projects and interest in 35 States listid on the chart that is now 
being put up. 

Minnesota, Michigan, Connecticut and New York are the States 
that I am aware of that are doing the most with lw>way interac- 
tive television. 

From 1983 to 1986, the Minnesota State Department of Educa- 
tion conducted extensive research on the eleven technology demon- 
stration sites that implemented ITV The results and findings of 
this evaluation confirm the effectiveness and the importance of 
telecommunications in education. The following summarizes the 
Minnesota findings: 

ITV allows schools to offer a wider range of elective courses and 
permits students greater access to subject matter 
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ITV requires cooperation among schools. While difficult, this has 
led to improved programming which individual schools acting 
alone would have found difficult or impossible to provide. 

Teachers require training, preparation and support to deal suc- 
cessfully witii teaching on ITV. When these factors are present, 
teachers can adapt to and enjoy teaching on ITV. Seventy-five per- 
cent of the teachers who taught on ITV in Minnesota would choose 
to do so again. 

Students enjoy learning on ITV and are motivated by it. 

No systematic, statistically significant difference in achievement 
was found between students taking courses traditionally and these 
in ITV sections. The medium does not appear to influence achieve- 
ment. 

ITV seems to be particularly appropriate 

The Chairman. Do you want to submit those reports? 

Mr. Kitchen. Yes, we did. As a matter of faci, I submitted the 
entire fini ngs on the research that Minnesota did. 

ITV seems to be particularly appropriate for language and math 
instruction, for which it is heavily used. 

ITV is relative / expensive as a delivery system. However, costs 
are being reducec due to business/education partnership, coopera- 
tive purchasing and planning, and changes in the technology itself. 

Some final observations about technology in education: The im- 
plementation of technology in schools is inevitable. Society relies 
on technology, and parents, students, educators and employers 
demand that students be exposed to and become competent in its 
use. 

Technology clearly has a place in schools. Educational uses of 
technology are their infancy The importance of telecommunica- 
tions technology part of each community's infrastructure and as 
an economic dev. )pment tool is only now beginning to be under- 
stood. 

It is important that the Federal Govern mert provide leadership 
and incentives to schools throughout the country in the area of 
telecommunications for the delivery of educational programming 
and economic development. This bill will act as a catalyst and 
mechanism for the practical, costeffective, and comprehensive de- 
velopment and implementation of two of America's most important 
resources, education and telecommunications. 

Thank you, Mr. Chairman. 

[The prepared statement of Mr. Kitchen and responses to ques- 
tions submitted by Senator Pell follow:] 
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EDUCATION AND TELECOMMUNICATIONS: PARTNERS 'i; PROGRESS 

America's real communities are facing increased challenges to 
provide equitable services and economic stability. Geographic 
distances, isolation, shrinking population bases, and even inadequate 
telecommunications infrastructures and related services are all 
obstacles that rural communities must overcome to attain economic and 
educational parity wi*-h urban areas. As a result, rural communities 
are placing more significance on cooperation. 

Cooperatives, of course, grew out of rural America, but now 
cooperative ventures may help rural areas compete with urban 
communities in the arenas of economic and educational development. 
Moreover, the cooperative philosophy can help achieve progress without 
compromising the special identity of rural America. 

Today, a unique cooperative concept is emerging between two 
important rural resource* - public school systems and local trie- 
communications providers (telephone companies, utility cjmpanies, 
cable television companies). Rural school districts and post- 
secondary institutions can cooperate with other regional educational 
entities to share limited financial and educational resources. St >e 
curriculum mandates, lower funding levels, and limited staff make it 
difficult fo- rural schools and many urban schools, to provide 
equitable anc comprehensive educational opportunities to the areas 
they serve. 

At the same time, the evolution of America's economy from 
manufacturing to information and services presents a^o^h^;r obstacle to 
rural economic development. Businesses in the information sector are 
expected to create mr t of the new jobs in the f»:ture, and all 
businesses are becomAug more dependent on telecommunications 
technologies for communications and information distribution. 
However, many existing rural teleccmmunications infrastructures may 
lack the capability to transmit cost-effective, high speed and high 
volume audio and vid^o information. - 

Thus, a potentially inadequate telecommunications infrastructure, 
combined with the lack of educational opportunities and resources, 
emphasizes th ? need for rural educators and local telecommunications 
providers to work together. Such cooperation means sharing tele- 
communications networks to provide educators with an alternative 
delivery system for two-way interactive television (ITV) to 
interconnect multiple school locations. ITV systems are designed so 
that a teacher may teach from any school by transmitting at least one 
channel of audio and video to other classrooms in any number of other 
schools or communities. Each classroom or school site is also capable 
of receiving all of the other classroom's video and audio signals 
simultaneously. These ITV systems offer an e^^ucational ly effective 
method of delivering distance education to clusters of cooperative 
schools. A teacher in one district can now teach a class in which 
students may be located in three or more different communities. Using 
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television cameras and monitors and a microphone system in each 
classroom^ the teacher can see and hear all of the students, the 
students are able to spen and hear the teacher, and all of the 
students can see and bear each other. In addition, this cooperation 
can provide rutal telecommunications providers with an opportunity to 
upgrade their infrastructure and become an important force in local 
economic development. 

By forming a unique, mutually advantageous, business-education 
partnership or cooperative, both parties share the cof*- and the use of 
the systerc. To understand how such partnerships work, it is helpful 
to examine one recently developed fiber optic project in Minnesota. 

The first fiber optic telecommunications partnership was formed 
between a rural telephone cooperative ard a consortium of seven 
Minnesota school districts. The Dpsala Telei hone Cooperative from 
Dpsala, Minnesota and the Mid-State Educationai. Telecommunications 
Cooperative (MSET) joined forces to interconnecv these school 
districts via a 78-mile fiber optics network to provide an ITV system 
for educational use and an upgraded telephone sy^teu for the jsala 
cooperative' vse. The MSET system is currently delivering o high 
school classes, pre-school and parenting classes, community education 
programming, and college classes in their first full year of 
operation . 

Indicative of the growing involvement and interest in tele- 
communications networks similar to the previous example is that 40 
percent of Minnesota's 433 school districts and a majority of its 
post-secondary institutions are currently exploring the development 
and implementation of two-way interactive televisic - networks. By the 
fill of 1987, an estimated 90 schools in Minnesota will be v. slivering 
educational programming through these two-way interactive networks. I 
personally have worked with, or know of, projects and interest in the 
35 states listed on the chart: 



Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Florida 

Illinois 

I nd i a n a 

Iowa 

Louis i ana 
Maine 

Massachusetts 

Michi gan 

Minnesota 

Mohcanw 

New Mexici* 

Nevada 

Alaska 



New Jrrsey 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 
Oregon 

Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Texas 
Utah 

Vi rgini a 
Washington 
West Virginia 
Wi scons i n 
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From 1983 to 1986, the Minnesota State Department of Education 
conducted extensive research on the ele\en Technology Demonstration 
Sites that implemented two-way interactive television. The results 
and findings of this evaluation confirm the effectiveness and 
importance of telecommunications in education. The following 
summarizes the Minnesota findings: 

1. ITV allows schools to offer a wider range of elective courses and 
permits students greater access to subject matter. 

2. ITV requires cooperation among schools. While difficult, this 
has led to improved programming which individual sch' jls, acting 
alone, would have found difficult or impossible to provide. 

3. Teachers require training, preparation and support to deal 
successfully with teaching on ITV. When these factors are 
present teachers can adapt to and enjoy teaching on ITV. 
Seventy-five percent of the teachers who taught on ITV would 
choose to do so again. 

4. Students enjoy learning on ITV and are motivated by it. 

5. No systematic, statistically significant difference in 
achievement was found between students taking courses 
traditionally and those in ITV sections. The medium does not 
appear to influence achievement. 

6. ITV seems to be particularly appropriate for language and math 
instruction, for which it is heavily used. 

7. ITV is relatively expensive as a delivery system. However, costs 
are being reduced due to business/education partnership, 
cooperative purchasing and planning, and changes in the 
technology itself. 

OBSERVATIONS ABOL'T TECHNOLOGY IN EDUCATION 

1. The implementation of technology in schools is inevitable. 
Society relies on technology, and parents, students, educators 
and employers demand that students be exposed to and competent 
in its use. 

2. Technol^^gy clearly has a place in schools. 

3. Educational uses of technology are in their infancy. 

4. The importance of telecommunications technology as part of czch 
community*s infrastructure and as an econoK ic development tool is 
only now beginning to be understood. 
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It 18 important that the federal government provide leadership 
and incentives to schools throughout the country tne area of 
telecommunications for the delivery of jucational programming and 
«ronomic development. This bill will oCt as a catflyst and mechanism 
I z the practical, cost-ef feet i ve* and comprehensive development and 
implementation of two of Xme^ica's most important resources: 
education and telcJommun cations. 

"hank you Mr. Chairmai.. 
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SENATOR PELL'S QUESTIONS B^OH WILL KITCHEN 



1. Do xemplary educational telecommdnicaLions programs 
currently exist, and. if so, how are they being transmitted'' 

2. How much teacher training is required to use 
telecotwnunica t ions effectively? Ace teacher*; involved in 
thi? development of these training programs? 



hfarch 30, 1987 



Responses from Will Kitchen to questions from Senator Fell: 



1. Yeb, there are a number of exemplary telecommunicatior.b 
projects currently operational. T^^^ve are syst(>'ns that 
effectively use microwave, coaxial t le, fiber opticb, 
satellite and combinations of these '"echnologies . I have 
enclosed brief overviews of several such projects. 

A. MSEf - Fiber optics 

B. ECMFCC - Coaxial Cable - Microwave 

C. Sibley County - Coaxial Cable 



In the recent eval* ion performed by the Minnesota Depur*:- 
ment of Education 5 Technology Demonstration Sites, 
appropriate sta,f training \ as one of the mobt important 
aspects of a successful project. Minnesota, Michigan, 
Connecticut, and Montana currenvly offer training sessions 
which last from 3-5 days dependi^ g on the number of 
teachers involved Teachers havp .n actively involved m 
the design and implementation of ne^e tra-'ning sessions, and 
are encouraged, and m most cases required, to participate m 
training prior to actually teaching via two-way interactive 
television. Hands - on, guided practice with experienced 
teachers has proved to be very effective. 
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INTRODUCTION 

Interactive Television for instruction'? Whnt is it'? Mow Hops it work'? Whnf 
kinds of impacts have be(?n achieved by school districts mfr^sting in this nf»w 
technology"? Many school districts m Minnesota a.p consideri g thn 
inplefflentation of interactive television, yet little published evalutition 
documentation is available. 

This short report is a compilation of finiiings from Minnesota's Technology 
Demonstration Sit ? These sites were funded as part of a major initiative m 
technology enacted in 1983 by the Minnesota I,pg la 1 at ure. The TechnoloR\ 
De:H>nstration program was desigrci! to promote greater and more effective use of 
technology In Minnesota school districts. 

Findings are drawn from an pvTltmtiOn of the prop.ram whir'i w,t? rp'fiM roil in 
statute. Conducted over a three-year period, the evnlmtlon wns tfrqlgned r o M 
account for the expenciiture of statp funds, ?") assess nnd describe the im|ncf <if 
the program, and 3) provide information to assist policymakprs nn<I othrr 
educators in planning, funding and implementing programs of technology use. \ 
number of evaluation reports have been produced. This is one of sevpral short 
documents which describe the applications and detail the evaluation findings of t 
particular use of technology in education, in this case Interactive Television 
(ITV). 

The Technology D«»monstrat ion Sites which used 1 TV to provide simultTHPon^ 
Instruction to students m two or more schools or school districts arp de^rrihnd 
in the table on page three. 

How does it work'? 

Interactive TeJ *i(^.i can employ a number of technologies - cnble, hrondcTst 
options of var , kinds, f iber optics, etc. Morpover, sy^te-ns can and do ii'^p 
these options in combination. Regardless of the technology used, each system 
basically allows a teacher in one location, with or without students present, to 
bo simultaneous * y seen and heard by students m one or more remote locations. 
Students in each site can simi larly respo' to the teacher and to one another. 
The allowable distance between sites is dep.. ident on the type of technology. The 
classroom in which the teacher is located is known as the live or host site: 
students are in receiving or rpmote qites. f'lass'- are typically UmUpd to 19 
students or fewer in up to three districts. 

While projects differ, both m the technology used and in the spt-np of t hr 
interactive classrooms, each uses a teaching station with ar overhead camera 
which the teacher uses to display visual material, and has cameras mouiited around 
tie classroom, allowing students in remote sites to see the teacher, the 
host 'teaching site class (if any) and the blackboard. Bach also has two or morp 
monitors oi. which tlie teacher is able to spe the students in the rpmotn 
sites. Most protects have a switchboard at the tppchmg station which aM ows t he 
teacher to tune m on * .e remote site^; others have automatic switrhmg. 

Each of the remot" Site c'assrooms m a project or s>stpm is similailv equip 
so that instruction can be provi'ied fro any of the in!:eractive classrooms. 
Students m remote locations sre the tearhe.' and tli^n classmafes nn two or moi " 
monitors in the front of thp rlassroom. The teachpr i able to '?ee his/her 
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remote site students throLgh n cnmern which iq focnspd on ihem and wliirh t-ipv «rp 
able to move on rpquosr. MJrrnphoiipq In pnrh lorntlon nllow voiro rommun^nr Ion. 
Typically, the remote siles <\o not have an adulr physically present for 
-•upervl^ion, nor do they rerjuire camera operators - although some have chospn to 
o so. 

Materials (tests, student work, etc.) f e cither transmitted using facsirl |p 
machines (a photocopying machine that transmits ov^r telephone lines) or t>*rough 
the mall. 

The technology used in these projects seems to he more function of rnmmnnUv 
resources, long range plnns and the =ivai Inbl 1 ity of outside support, thnn of th" 
merits or disadvantages of a particular technolo-^y. For ex?^mple, \f ^ lonl or 
regional cable company Is willing to cooperate nn<f qbnre eqnipmpnt nnd rrqnirrrr*^. 
the system will likely employ cable. Fach the ontmns h?iq botli ntlvnnr^^^s nnd 
disadvantages, and the ranRO of options cIitj, Rpq/px pn irl i nq now rprlinn } i p«? 
become available. Rapid ohsolescpnce is a problerr in all npw terhnol op, ips. Thr 
list below provides an indicati n of Just a fpw of the advantngc? aiwl 
disadvantages of each. 



CABLE: ADVANTAGES 

Not significantly affected by weather 
Can Involve significant cost-snvings 

through parterships with industry 
Available In many communilips 
Locally franchised nnd regulated 
Multl-chsnnel capacity 
Visual and data transmission 



DISADVANTAGES 

Una^-ailable in rural arpaq 
Subject to disruption of snrvirp 

by pxravntion 
Involves negotiation with Ir.diintry 
Negotiation can be t imp-cofiqumi nf 



BROADCACT! APVANTAGCS 

Can provide service to all within a 

service area 
Can serve areas not served by cable 
Can utilize broadca3t fretjupncies 

specifically designated for education 
Several broadcas.. options 



DISADVANTAGES 

Effected by terrain and wpather 

Rpf)ulrps towprq; exper.siv** 

FCC regulated and licensed 

Ccn involve cost-savings and allow 
pxpandpd qprvt" tlirongh partner- 
ships with public broadcast 



FIBER OPTICS: A DVANTAGES 

Multiple channel capacity 

Unaffected by weather 

Less subject to noise and 

Interference than copper cable 

Being used by an Increasing 

nuir. "r of ut^litirs; ray allow 
school-Industry partnerships 



DISADVANTAGES 



Vprv expensive 

Few manuf ac t urerq : not easily 
svoi laMe 
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T A n I F n N r 



^iscal Agent onrt ^roject Title ^umher r 1 1 cipat: inp Techno"! ogVaesl ^irst; >ear Of 

districts ^monstrated '^iperation 



^loomington InfonTia''ion Techno]og\ 
^vsteni 



^lospf^ ^ircuit Table ]^^-]9°5 
SateliTte 



Cambridge ^ast ^^ntral '^inne'^ota 
Educational HahTe Cooperative 



r^hle - A^^o Microwave ^<^^-]9S5 
'<]ie'']ite 



*'bnrevideo ^innesot^ ^aVeN 
Tele-Network 

Austin Southe Minnesota ^hgb 
Technology Cooperative 

^t. Peter Vnowledpe Interactive 
^istri'.ution ^\sceiT' 



broadcast - 
M] .ro-ave 



Broadcast - Microwave 1^*^-1^85 



^roaca?t - "^'icrowave ^Qc-^igqf> 



OO 
C71 



Little Falls '''id-^tate F/iucational 
Tel econmuni cat ions "Cooperative 



bright Hounty ^oc. '"tr. %erhurne- 
Wright Ffjucational Telecomnumcations 
Hooperative 

^ihley County Voc.Coop. >ihlev 
County Technology Demonstration ^ite 



Cahle 



IQRtv 1QS7 



Lu ?rne Southwest ^mnesota 
Te 1 ec ommini ca t i on s 



)0 



broadcast - TT^ 
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Woodland C/^op Coomjnicasting for 
F/jucational Pirposes 



inrr tow Power - TTP^ JQSVigSi 



86 



riNOINGS 



The following nnrratlve providr*? fin nhhrpvintp«i ovrrvipw of nviliMfnn findinfj*? 
The reader is encourageH to revipw the TRCHHOI>OGT DEMONSTRATION PROGRAM FFNAh 
EVALUATION REPORT - IQ85-.1987, its separ;itel> bounrl ^ppenHices cont?!ining 
numerical fiata, and the reports available for each individual TO?; project. 

I« Effects on School Districts 

ITV affects school disLric's in ?it least three wr.ys* ono, it requires thpir ^hry 
cooperate with others, allowing the sharing of expertise and resources; t"o, It 
p'^rmits school ''istrtcts offer an enlarged currtculnm/p.-o",r?!m to students: 
and three, it ^. expani.«»d commuiiity and adult pducntton. U'nilp construction 

and implementation v.osts ar * righ and, as will he oted. systpms rpqiiire cnr^fnl 
planning and and implementation, ITV has permitted the continued survival of 
smaller school districts whose limited programs mignt have forced them to pair or 
consolidate programs. 

It must he eir lasized that whi I ? the overal I net effect on school dls^rlr^s 
involved in the ITV projects is positive, there are certain costs involvpd. 
Actual expenditures for system construction and instal lation are quite high, 
although financial help has been available through such mechanisms as 
Interdistrict Cooperative Aid/I.evy, state and federal grants, and thp significant 
cost-sharing which has resulted from cooperation with franchised cable companies 
and regional utilities. 

Thrre are other non-monetary costs. ^oi these cooppratwp efforts ^ o worW, 
school districts must relinquish a degree of local autonomy; s-ich thicqs ts 
school calendars, daily schedules, course and grading i pqui rements, reglstranon 
processes and prerequisite hackgrojnd must agreed to hy all distn^fs 
participating in ITV classes. Systems must hp c;^refullv planned, and vorv 
careful attention given to the involvement and pr-»p?«r;it t on of r'^a liers. 
Administrative and student support staff musr he involved nnd mf)st projects hnve 
found it important to involve adult and community education staff as well. 

All aspect«» of ITV projects require time, careful planning and significant 
adjuptments in both procedure and attitude. 

II« Effects on Teachers 

Participating teachers are generally favora.jle toward the use of tins 
technology. While only ha i f those now teaching on TD^-funded inrenctive sysroms 
f**lt their decision to teach was entirely voluntary, 75Z would choose to tea-li 
again on a system. 

Teachers b^-lie^e advantages of these sysL«»ms includ"** enlarging programs and 
course options for students, providing chal' nge and growth opportunities fo» 
teachers, providing motivation and opportuni*- ies tr, build so I f-d i sc ipl i Hv^* imong 
students, and the smaller class sizes which seem to be typical (usually 18 
students or fewer). 

Teachers believe that participating students like their televised classes, learn 
about as much as in traditional clas* ?s, spend about as much time on task as In 
tradition.**! classes, and .rit they are frequently more morivatP(. and responsible 
in interactive situations. 
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However, many teachers also feel thai cheating is more frequent m the 
unsupervised remote site Interactive classes. Nearly half the teacher'? also 
believt^ that there are more discipline problems in ITV classes. 

Other disadvantages include: lack of personal contact with students ItqHing ty 
absence of control, movement and space restrictions, technical problems, delays 
In material transfer, problems with the logistics of makr-«>n work, and 
conflicting school schedules (e.g., announcement Interruptions, daily or weekly 
schedule differences). 

Seventy percent of those now teaching Ir. TDS Interactive projects believe the- 
systems have required them to change their stylo or method of teaching, descrih 
as simultaneously a problem an an oppo-runiry. nptt*»r advnnrp preparjir mn, mn «» 
preparation time, 'ore or difterent visual materials, and more work to keep all 
students involved and attentive are clcarlv required of teachers. M-)roover, It 
is the observation of the evaluators that these systems •^end to magnif) both good 
and bad teaching, and do require a degree of "presence" on camera. 

Teachers find that Interactive sytems require practice, and time and support o 
allow them to become familiar with and comfortable on the system. Inservic*? 
with extensive hands-on work with equipment, feedback from peers, and follow-up 
support. Is mandatory. Teachers also be i^ve that TTV requires them to use a 
variety of Inteiactl on and teaching techniques, many of which need to be 
practiced 



in. Effects on Students 

Attitude. Students, too, have generally favorable attitunes to ITV classes after 
a short Initial adjustment. A majority enrolled in these classes have dnno so 
because the^ thought it would be an "interesting way to learn." Just 30^ said 
they took tne TV cl^ss because it "as the only w^y they could get the 
credits/courses they n> eded. 

Students indicate they generally ar« comfortable, can see and hear the teacher 
and cacli ULtiet, and ta^k to the teacher as often as they wnrited. Most hplieve 
that instruction is appropriately personalized, and that teachers do not > 
differential attention to the live and remote sites. 

Most indicate hey enjoy opportun f t it s to interact with and get to know students 
from other districts. 

Students are somewhat mixtd in their opinions about cheating and classroom 
discipline. Asked if discipline and cheating are greater problems m the TTV 
clisses, 50% say no. but the others either don't know or feel thry arp. 

Roughly hall the studentr dropping out of ITV courses either didn't 1 ikp thp 
tea-her or felt the course was too hbid. Howt-'er, 5bZ Indicated that telpvision 
had seme or a lot of influence on th*»ir decision to drop. Tt would appcHr fmm 
comments that those experiencing acade.nic difficulty find that TTV classes 
exacerb te those difficulties. It is oftpn hard lo keep up with content or have 
questions answered, students report. A slight majority of those dropping 
indicate they would take another class on TV, 
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Achievement, Data support teachers' assertions that achievement m traditional 
and ITV cla'^*s is equlv. lent. A comparison of grades received In English 
(required) classes with thoie received in foreign language ITV classe Indicates 
that grade distribu*:ions aie similar. Fifty percent received t > samt. grade ir 
English and the for-ign language; and anothei 40% received one ^ ade higher or 
lower. 

Additionally, both final class grades and unit test grades for ITV and 
traditional classes taught by the same teacher were compared. The overall mean 
final grades for ITV classes was 2.99. The menn final grade for traditional 
classes was 3.0. Unit test data are similar; the mean unit test grade In ITV 
classes was 2.73 and 2.74 In traditional classes. These data strongly suggest 
the Medium does not significantly affect academic achievement. 

Classroom climate and interaction. The evaluation team spent conslderahle time 
observing and charting interaction patterns in ITV classes and subsefjuent I y 
observing the same teacher in a traditional setting. The purpose was to discover 
whether ITV anJ traditional classes are different from or similar to one another - 
to test the operating hypothesis that ITV and traditional classes are "the same," 

Items '^••served and tabulated were: questions asked by teachers and stinleiits; 
questions answered by teachers, students and the group, comments, ^.hU-chat or 
extraneous conversation, discifl ine or control statements, directions given, 
demonstrations and presentations by teachers and students. Also analyzed we' 
differences in these Items between live/host and remote sites. A total of 36 IT^' 
and 36 traditional classes - taught by the same teac^iers - were observed. 

A great deal of interactloi, between students and teachers is ta'iing plnre m 
these classic. The mean number of observed interactions In ITV classes was 261 
and 270 in traditional classes. 

These ?re c learly on-task teachers and classrooms. Using the average of 261 
Interaction units per TTV class, this amounts a different Internctlon every 
ten seconds for a fifty minute period. It «'iould be emphnsized, however. th<Tf 
because of he high representation of foreign language classes, many of the 
interactions were at a low level ofi Blccn-'s taxonomy, McY, is appropriate. 

Teachers did not lecture in these classes. Roughly two percent of the 
interaction »• its were presentations, which rarely lasted wor<^ than five minutes. 
Information tended to he delivered more by comments, 17 to 18% of the Interaction 
units. 

Despite what teacners and students say about confol or discipline, the control 
of student behavior through «erbal interaction by the teachers was l^ss than one 
percent 

Only one JignillcanL difference was found between the ITV and traditional 
classes. The reason for this lies in the wide variability amn-g individual 
teachers and the number of tota interactions tabulated. The range for 
Instance, of total interactions was c low of 79 to a high of 655. *>ome 
teachers tend to be very Interactive, Inv ' vlng «!tuderitE a great deal, cabers do 
not. The nedlun of instruction, however (ITV oi' ..radltional classroom) inpears 
to ha\e little or no impact on levels of interaction. 
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The e valuators cone I ude thnt a higher degree of interdict ton cor re ' ares with i 
higher egree of student involvement in classes. Moff-over, the pval.inrors 
~onclude that television seerns to magnify j number of thingq, including "dend" 
time, personal and teaching styles, and the effectiveness of a good teacher and 
the weakness of a poor one. It is fair to conclude, as well, that those who nrp 
highly interactive qnd involving in traditional classroom settings will be 
successful on television. 



Wrile, the foregoing makes clear, interactive television i <j gen<>rany 
eftoctivt and well received, and permits the expansion and improvement of 
pro2»rams, it must also be recognized that systems construction is expenqiv- 

Planning nnd Construction costs (all er|uipment and first year costs) for TD^ 
interactive television projects ran^e from a low of $131.^00 to ^» High of 
$1,082,805, The average cost for construction is $592,199; the median is 
$5t'9,253. 

Operating costs (excluding instructional costs) are more reasonable, assuming 
that large amounts of additi- ,1 equipment are not required, AnnnaKzed 
operating- cos-S range from a 1 v of $36,500 to a high of $117,617. Differences 
are, in l.»rge measure, a function of differences m repair and maintenance costs. 
The average annual operating cost is $56,435; the median is $iO,97i. 

This evalu'ttion did not address issues of cost-effectiveness, given the 
difficulties associated with fair comparlons of costs Incurred in ITV programs 
and costs inc irred in traditional forms of schooling- Clearly the signifirant 
costs of TTV systems must be weighed against the program and currimlar 
advantages which occ^r, and the quite fundamental benefits accruing from stu<ients 
access to programs, 



IV . Costs 
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OONCLUSIONS 

Interactive Television (ITV^ i esents a significant departure from the 
traditional methods of ln«-tructlonal delivery. As a new delivery system, there i«? 
much about ITV which Is still unknown, and final conclusions about its 
instructional and cost-benefit cannot yet be drawn. However, experimentation and 
evaluation in ten TDS sites allows the following preliminary conclusions: 

Interactive televisicn allows school -ilstrlcts to offer a wider range of eiecti^'e 
courses, and pernits students access to subject matter which would otherwise have 
been difficult to access or unavailable. 

IT^ sy sterna are being used extensively for community education, with roll p go 
credit, professional development and general interest courses, .luslnpss and 
professional groups are heginning to express Interest }n also using systems. 
This would present possible opportunities for generating revenue. 

Interactive television programs require that school districts cooperate with on" 
another. This cooperation, while often difficult, has led to resource sharing 
and improved programme »g which individual districts, acting alone, would have 
found difficult or Imp ssible to implement, 

Tearhers require training, preparation and support to deal successful ly with 
teaching on ITV systems. All evidence suggests that when these factors are 
present, teachers can successfully adapt to and teach on ITV. 

Students e'<joy learning on TV and achieve at a similar level as in traditional 
classes "here is no evidence ot statistically significant differpncs in 
achievement ^. id/or in the rate ^f learning. 

Sfidents expert ericlng academic difficulty, while not citing television as thp 
primary reason fordroppin" ITV courses, do indicate that ITV classes make it 
harder for them to understand content aiid keep up. 

Teacher vary widely in their interaction and approach in ITV classes, as they do 
in their traditional classes. Mowever, there are no statistically significant 
differences in the amount or the type of Interaction in classes taught via 
television and those taught hy f-c same tes-her in more conventional sett* gs. 
The medium does not appear to r > ^nif icant 1 y alter interaction pat^e^ns. Any 
differences in levels of classroom interaction reflect liidlvi,iual differ cps 
among teachers. 

ITV classes arc typically on task a hlfh percentage of the time, and there is 
little evidence that discipline is a major problem. 

TTV se«ms to be particularly appropriate for language instruction, and is 
heavily used for this purpose. There maj he otht*" coursps for which it is not 
?pproprlate, but thus far, th. ran^e of courses oftered has been quite limited. 

Interactive television technolopy works quite well, and few major tnterrnpt ions 
are experienced. Howev3r, both :iLudents and teachers must bp prepared for th(.se 
inevitable occasions whpn weather or other situations disrujt broadcast and 
classes. In addition, -nost projects contlnup to experiencp problems with a».dio 
quality. 
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For the technology to work, teachers and other personnel must be fr,nn(»(f, 
supported and encouraged. Without the <ictive support and participation of sf^ff, 
these systems do not work. 

Tearhers need to use a greater range of Leaching style nnd marerlal. To do so, u 
least initially requires additional preparation time. 

ITV programs jro an expensive alternative delivery system. While mecnnnisms 
exist for cost sharing, school disMlct*? should recognl7e that costs will he 
significant. 



WVATIONS 



The range of available evidence leads the TOS program ev^KsTfors Lj conclddp that 
ITV represents r workable alternative methol of instrurtinnnl delivpry. Thesp 
systems allow school districts to work cooperat I ve 1 v .i provide n wider rang" ^f 
courses and programs to students. They m,iy ulnmately n 1 ow small srh,)o I 
districts greater parity with larger districts. The program-! have potential to 
provide even greater improvements in services to elementary/secondary and ndult 
anf* community education. 

However, several ^.oints should be noted. To date, the TTV projects supported 
through the Technology Demonst.rH^ion Program have cost nearly $fj million m both 
public and private monies. Additionally, a large number of districts, nor pnrt 
of TDS, have implemented ITV systems. The total capital mvestmt-ir m 
interactive teltvision has been significant. 

There are, .noreover. other issues. Wh i 1 r participiMng r etchers and sMjtlents 
have successfully adapfed to TTV, there are those tenc'iers who remain iinrnnvinred 
of the value of the technology, and those students for ^^m snch remote dpJivpry 
of instruction is Ineffective. \s Is true In any tU .tive system, nns f!ors 
not work for all people in all situations. 

iTV, like most of the technology scrutinized in this program, is m Its infancy - 
there is much about it we do not yet know. It i", for example, not yet clear 
whether ITV represents a viable long-term and/or cost-effective alternative to 
school district pairing or consolidation. 

While this optiroisrn Is tempered by a professional judgment rhat t TV is tiot for 
everyone, the evaluators 3tror.gly bellevp TTV is deserving of widpr 
implementation and continued study. tt Is hoped the followitiR observations it. 
caveats will be considered 

1. Interactive television, like all technology, is a rool. like nil tnoU .'jen 
skillfully used, ITV can be efferttve. In the hands of those unprepared f c r tts 
use, it will not work. The preparation, Involvenent and support of te^ichfrs is 
critical to the success of interactive television. 

2. Systems must be implemented only after careful pldnning, careful ittenfion 
to the mutual n-eds )f all participants, interaction with expprlenced users, and 
With patience. 
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3. If a district Hoes not hnv<? a real program nped, arH \ Ue wilHngnes'i to 
expend resources, time a.iH effort In careful planning, it <;hould look to othf>r 
means for solving problem?. 

4. Cooperation with cable companies and/or oth(»r carrier*? i*? extremply tt.pnrv.pnL 
in terms of co.^t reducetlon and ease of implementation, ''^uch cooperation is 
strongly encouraged. 

5. Such new technologies as fiber optics have great potential for improving 
signal quality, and providing a greater range nf technological option-?. T'lPr** 
may be advantages in a) delaying implementation and b) entering negotiation with 
utilities to share fiber optic systems. 

6. Thus far, system*; have not, in the evaJua tors' juHgmrnt, brrn iispd to thplr 
full potential. Course offerings have been some\'hat limited, and there is much 
that is not yet known ,ibout the instructional or cystpmic limitations or 
posslbl titles. Experimentation with age and grade levels, as well fis course 
content Is encouraged. 

7. Tti_ particular technology has a tendency to mignlfy differencps imong 
Individual teachers ana students. Thus far, all evidence indicates ITV is most 
effective when courses are taught by highly interactive, en;?aging teachers, and 
when students are respori3ible anJ motivated. Evaluation procedures sirggpst that 
it is possible to predict which students and which teachers will be most likely 
to meet with success In use of the medium. Tt will clearly not worJ< to its 
fullest potential bv attempting to serve or involve everyone. 
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The Chairman. Thank you very much. ^ think it is very reassur- 
ing to find out what is happening in so many different parts of the 
country. 

Lei me ask all the panelists generally what the impact has been 
on the teachers and students in areas where you have had the most 
experience, and what has been the degree of acceptability, whether 
kids feel that they can use the technology and do not feel remote 
from participating in discussions and that sort of typical student 
acti/ity? What can you tell us "^bout their reaction? We are going 
to hear from a couple of students shortly and from some teachers, 
but I would be interested in what your own experience has been. 

Mr. Cau-'hen. Senator, they have been almost universally posi- 
tive in our situation at least. After all, we are dealing with the 
third generation of children who have gotten accustomed to getting 
most of their information from television. The education system is 
just l/eginning to catch up with the students in their ability to deal 
with information delivered through television. 

Interactive television obviously offers ^ome very unique opportu- 
nities and our higher education courses, . '1 90 of them, are interac- 
tive which allows the teacher and studeni to communicate, a very 
positive process. 

The thoughtful production of instructional television materials 
that are carefully tested out before they are put in the classroom 
insures that most of the questions that might come up are essen- 
tially answered in the process. But one of the most important 
things, at least in our situation, is we stress that we put two teach- 
ers in the classroom instead of one, we always have a teacher in 
there to interact with the students when it is not a live, interactive 
program. 

I find no problem at all in using television instruction and I 
think both teachers and students are enthusiastic in South Caroli- 
na. 

Mr. Kitchen. Senator Kennedy, let me just read a little bit from 
the research summaries that Minnesota just came out with as of 
February 1st of this year. 

Effects on students, their attitude: Mcst of the stud* nts have a 
general impression of learning on two-way interactive television 
after a short initial adjustment of less than a week, and n^ost of 
them found it was an interesting way to learn, and they also liked 
the fact that they could meet with and get to know students in 
other districts that they may not have had an opportunity to know 
before. 

.^11 of the students indicate ^hey are generally comfortable, as 
was mentioned, this was the Sesame Street generation that we are 
dealing with and they are very used to learning on television. The 
achievement of students ./hich I f.nd most interesting is that the 
achievement in tradition and ITV classes is equivalent, according 
to the Minnesota Endings, and that the classroom teachers are 
savj ig that they have be.jme better teachers because they have 
more preparation and training for the use of the technology and 
because of the magical effect of television they prepare or they find 
themselves pioparing more for that meHium and again become 
better m the classroom 
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There is a great deal of interaction. All of our systems that we 
develop the teacher can see and hear students, students see and 
hear the teacher, and there is a great deal of interaction. We feel 
that because of the remoteness one step away from the student 
that you need that interaction and we encourage in training ses- 
sions that type of teaching. 

In most of the classes that we found, the teacher did not lecture. 
There was discussion, sharing of ideas, students talking and shar- 
ing ideas. There was u very positive educational experience for 
teachers and students. 

The Chairman. Mr. Duffey? 

Mr. DuFF'J'.Y. I certainly agree with both what Mr. Cauthen and 
Mr. Kitchen have said, and both Minnesota and South Carolina 
have been exemplary in providing the opportunities to train teach- 
ers to use the new medium. We are not talking about even 70 or 80 
percent of education that will occur in the classroom with the 
teacher. We are talking about thai very important margin of op- 
portunity that simply wouldn't be there otherwise to hear or work 
with an outstanding scientist, to have someone who is perhaps 
even in an industry offer a class at high schools across the region. 
To have teachers trained to use the technology seems to me to be a 
formula for genuine learning and for raising the level of all f - 
schools in a system that now is most noted, I think by, the difier- 
ences in opportunities for our students. Those differences are cer- 
tainly not in cheir level of ability, their curiosity, or their apti- 
tudes. The differences are in the opportunities they have. 

This network I think, provides that margin of opportunity for all 
our schools, and my observation and experience is that it works 
very well. 

The Chairman. Okay. We appreciate your testimony here. We 
will have some additional questions as we develop legislation and I 
hope we can call on you again. 

I want to thank you all very much for your presence here. 

[Responses to subsequent questions to Mr. Cauthen follow:] 
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touthcoroino aducoboool t«kvKion 



S. C. ETV RESPONSES TO SENATE QUESTIONS FOR HENRY CAUTHEN: 
PRESIDENT, SOUTH CAROLINA EDUCATIONAL TELEVISION COMMISSION 



SENATOR THURMOND 

L. Do you find • shortage of quaLlfied science, msth, snd Lsngusge teachers 
in South Carolina? Tn the South generally? 

A November 1986 study predicted shortages in the instructional fields of 
educable mentally handicapped, emotionally handicapped, and learning 
disabilities. The South Carolina State Board of Education in January, 19 / 
designated the areaa of mathematics, science, library science and foreign 
languagea al areas of critical teacher shortage for purposes of the Criticsl 
Need Conditional Certification Program. 



2. Who decides what your system will distribute to the schools and colleges? 

The Office of Instructional Technology, State Department of Education, iw 
responsible for the development, acquisition, scheduling and utiliiation of 
television and radio resources for grades K-U. S.C. ETV works in cooperation 
with colleges, universities, technical education colleges, and business and 
industry in the production and delivery of college degree and training 
programa. S.C. ETV also produces ^nd delivers training programs for dsy-care 
providers. 

3. Who produces the video or computer materials vhicf ^ ou distribute? 

The S. C. ETV Network is responsible for producing about 25% of the programs 
used by the public schools ani colleges in South Carolina. Other materials 
are obtained from national di ^ibution of educational programs. Additional 
material is produced or pu^'chased through consortium arrsngements with 
regional associations. 

Instructional Computing Materials 

Computer materials (software) for K-12 classrooms are produced by numerous 
software publishing companies, computer hardware firms and even by some 
textbooks publishers. 



4. How dO£S the educstional system relate to you? 

The Sou'n Carolina Educational Television Network is a separate state agency 
from the South Carolina Department of Education. In a close collsbora tive 
arrnngement, the two agencies combine to provide ITV programming and services 
for the states K*12 schools. S.C. ETV has the responsibility for program 
production, delivery, snd network development. 
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5. Where le there •ay federal noaey aow la the eysteo la in,*\Yi Carollaa? 
la the Nation? 

There !• ao direct federal moaey for th^ productloa or acquis Itioa of 
lastructloaal televlaloa prograna. 



6. Where do aatellltea fit lato today*a ayatem? Do you aee that part growlag? 

The S. C. ETV Network dellvera the aatloaal ITV achedule for the Public 
Broadcaatlag Service (PBS) (6 houra per day) by aatelllte. However, because 
of the costs It appeara very uallkely that a glvea atate oa Ita own could 
afford to utilize sstelllte technology for distribution. Delivery may be 
sffordsble If states, by s coasortlun srrsageneat, could schedule progrsm 
delivery by sstelllte. S. C. ETV utilizes sa 8 chsaael local » 4 sUtewlde) 
ITFS (lastructloasl Television Fixed Service) aystem, 11 television 
brosdcsst ststlons, sad 7 rsdlo statloas to deliver materiel to educatloasl 
laaLltuMoaa la South Carolina. 



7. Do we aeed a aatloaal ceater for this? 

Yea. A atroag aatloaal or regional ceater for program productloa would br a 
major aaaet. However, there la aa exlatlag regional structure for delivery la 
place. 

There la a aerlous lack of aew ITV programming being produced la this couatry. 
We have loat ITV producera due to lack of moaey for program developmeat. 

The life blood of cur aystem Is programmlag. We doa*t have a regular way of 
coaalateatlv developlag aad revlslag ITV programmlag. Each atate la dolag 
bits aad plece<i of thla for their apeclflc aeeda. We aeed a aew way for 
cooperatively replk.alahlag aad creatlag the klada of programs each ageacy 
aeeda to provide for Ita teachers. 



8. What Is the greatest aeed right aow to help thla aloag? 

Kake fuadlag to aupport creation of aew ITV programmlag available. Fuads slso 
aeed to be msde svallsble to support televlsloa productloa equlpmeat aad 
dell vet/ ay a terns. 
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SKNATOR PELL 

1. Do exenplflt7 educatloaal telecommualca tloas prograDt cjrroatly exist, and 
If ao how are they currently tranaaltted? 

Yea, the prograaa produced by S. C. ETV In cooperation with the SUte 
Departaent of Education have a twenty-five year hlatory of ef f ec tlveaeaa in 
the achoola In South Carolina. Currently 93Z of the achools our atate uae 
ITV. Tranaalaalon la by local, regional, and atate networka over broadcaat, 
Inatruc tlonal Televlalon Fixed Service, cable televlalon and aatelllte 
dlatrlbutlon. 

2. How such teacher training la required to i«ae teleconnunlcatlons 
effectively? Are teachera involved In the development of theae tialnlng 



For both Inatructl inal telerlaloa and computer Inatructlon by tele- 
coBBunlcatlona, a algnlflcant aaount of teache*: training la needed to sake 
the Boat effective uae of the reaourcea. When couraea are produced in South 
Carolina, teachera are Involved In the developaent and evaluation proceFi. 
Vhere la a aUtewlde ayatea that Includea program development com Itteea and 
content apeclallata aa well aa local teachera. 
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The Chairman. We have got two panels left and I am going to 
ask if they would hoth come up and appear jointly. We have the 
teacher panel and the student panel. Represented on thf student 
panel, Alda Monteiro, a Seuior at East Providence Senior High 
School, East Providence, Rhode Island, and Benjamin Stavely, a 
Junior at Alvirne High School, in Hudson, New Hampshire; and 
then I would ask our teachers, Marilyn GarJne , who is the Direc- 
tor of Instructional Technology, Boston Public Schools, Chairman 
of the Technology Committee, and Robert Bennett, Advanced 
Placement Physics Teacher, Wakefield High School, Wakefield, 
Massachusetts. 

We will start with our student panel. We welcome you here. We 
thank you for your willingness to give up some time. I don't know 
v/hether anyone is missing classes today or missing teaching, but 
we are delighted to have you her^ and we look forward to hearing 
from you. 

STATEMENT OF ALDA MONTEIRO, SENIOR, EAST PROVIDENCE 
SENIOR HIGH SCHOOL; BENJAMIN STAVELY, JUNIOR ALVIRNE 
HIGH SCHOOL; MARILYN GARDNER, DIRECTOR OF INSTRUC- 
TIONAL TECHNOLOGY, BOSTON PUBLJC SCHOOLS; AND 
ROBERT BENNETT, ADVANCED PLACEMENT PHYSICS TEACH- 
ER, v^AKEFiELD HIGH SCHOOL 

Ms. Monteiro. Senator Kennedy, I am very glad to be here 
today. Thank you for inviting me here. I am Alda Monteiro, and I 
am a Senior at East Providence Senior High School. 

I studied French for four years and I wanted to continue to study 
French in my senior year. However, due to the low enrollment in 
our school, only three students signed up for French V and the 
French V class was cancelled. 

If the telecommunications system that you propose had existed 
then, I could have continued to study French in my senior year. 
Additionally, I am interested in sciences. I have exhausted all the 
science courses at my school. I have had two years of biology, one 
of physics and one of chemistry. I would have benefited by taking a 
second year in chemistry and a course in human genetics which 
my school cannot provide. 

I must continue my education in these courses in college next 
fall. Yesterday, I talked with nine students interested in the sci- 
ences. All of them would have liked to take courses that our school 
does not have. For example, there is ^ne girl who is a junior who is 
now taking calculus. Next year, she will have to find some other 
way to continue her education in mathematics. 

Another student wants to ctudy marine biology, something that 
our school cannol provide for him. It is something that he could 
have studied if our school had been connected with the University 
of Rhode Island which offers an excellent program in marine biol- 



Other students would have taken an advanced course in calculus 
and a second year in physics, both of which our school again does 
not have. No school can offer every course but through telecom- 
munications students with individual needs can be helped and they 
can continue their education. 
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I understand that some people are doubtful about our students 
and teachers communicating through television. I do not think that 
would be a problem. We have television monitors in every single 
classroom in the school and we have a control room and a studio 
from which we can produce and televise programs to every class- 
room in the school. We have already made use of the video equip- 
ment. Our teacher tapes debates in class to show us what we are 
doing wrong, and the students in our school are very enthusiastic 
about using the equipment and they are very interested in using 
the equipment. They have no fear about using it at all, because 
they have grown up surrounded by television and it is iust a part 
of our American culture, and it is going to continue to grow and 
develop and we are just going to have to take advantage of it. 

Thank you. 

The Chairman. Very good, Alda. 

I see Senator Pell here who, as vou know, is the Chairman of the 
Education Subcommittee. He would be interested in all of the testi- 
mony and I know that he would probably like to say a word of v el- 
come. 

Senator Pell. I would like to very much indeed. I thank the 
Chairman for his graciousness in letting me jump in at this 
moment and say how nice it is to meet Ms. Monteiro from my own 
State. ^ 

Ms. Monteiro. I am glad to meet you, too. 1 am glad to have 
someone from Rhode Island here today. 

Senator Pell. It is very good to see you. I want to commend the 
Chairman, too, on this hearing because since the time of Socrates 
and Aristotle, there has been really very little advance in how you 
transfer a body of knowledge from one man's mind to another 
man s mind. I think the ideas that we are exploring in this hearing 
are very positive and constructive ones and I congratulate the 
Chairman on moving in this direction. I would ask that my state- 
ment be inserted in the record as if read. 

The Chairman. We thank you very much. 

Senator Pell. I apologize, but I also have a meeting of the For- 
eign Relations Committee and 

The Chairman. We understand that Senator Pell is Chairman of 
the Foreign Relations Committee and has some very impc.-tant 
matters down there. We are delighted to have him come by here, 
and I think the comments that Alda has made have been very sup- 
portive and very inteiesting and very compelling. 

Senator Pell. I would like also, if I could, to leave a couple of 
questions for the record. 

The Chairman. Fine. Thank you. 

Okay Benjamin? 

Mr. Stavely. Thf^nk you, Mr. Kennedy. 

First, : am Ben Stavely, from Alvirne High School, in Hudson, 
New Hampshire. I would 'ike to thank you first for allowing me to 
be here today to speak about the possibility of getting a networking 
system as an educational tool at the high school level. 

Students would benefit from this in three main ways: First, it 
would allow high schools to increase the number of classes which 
they can offei their students. This is very important because there 
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are many students who cannot take the classes they would like to 
take because they are not offered. 

For example, I am a junior, I have a full year left in hig.i school, 
but I have already exhausted all the math and science courses 
which my high school offers. If we had this system, I would be able 
to continue my studies in these areas. 

Secondly, this will allow teachers to keep up with changing tech- 
nology. This is especially important in the computer education de- 
partment, which teachers oftentimes do not have the background 
they should have to teach these courses. 

Thirdly and lastly, students should receive the applications (S 
telecommunications. Telecommunications is a very important sub- 
ject right now, and if they receive these applications they will be 
better prepared for the future. 

Thank you. 

The Chairman. Thank you, Benjamin. 

Just before moving to our teacher panel, we heard similar testi- 
mony up in Massachusetts. We had a couple of students who 
wanted to take advanced courses. In one case the courses were 
given in the summer and the student could go to an educational 
setting. Actually it was an old alma mater, Milton, but the student 
had to work in order to prepare for continuing education and they 
were put in the dilemma of either taking additional courses or 
working. 

You have the question of availability. We found schools in our 
State chat would let some students out to take courses elsewhere, 
but often when they would let them out to go to where they would 
be able to get a course that interrupted both other educational pur- 
suits and some other kinds of pursuits. I thought it was very inter- 
esting and valuable to hear the comments that you each made. 
They were similar to comments that we have heard from other stu- 
dents. 

I know, Mr. Stavely, that Senator Humphrey would ^vant me to 
extend a warm word of welcome. He is a member of this Commit- 
tee and I know he would want me to extend a word of welcome to 
you. 

Now we will go to the teacher panel and come back to you with 
some questions. We welcome the two citizens from our State and 
we look forward to hearing from you. 

Dr. Gardner. Good afternoon. I think my goal today is to beat 
the buzzer. You guys did a neat job and I am really going to try to 
finish up in the alloted time. 

I want to thank you for inviting me here today and I guess I just 
want to start by saying that I think this proposal is a vision. It is a 
vision for educators and the author is visionary. It is not something 
that might happen, but something that needs to happen and will 
happen and I think we really have to seriously consider 'Star 
Schools." 

My concern is that what we are startir to do in education is im- 
plement bits and pieces of the "Star Scuuols" project. My job, as 
Director of Technology for Boston schools, entails everything from 
developing curriculum, to purchasing and installing the equipment, 
and professional development. What I find and my colleagues in 
other urban schoo! districts throughout the country find ourselves 
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doing is spending a lot of time writing individual proposals, $10,000 
here, $15,000 there, and trying to put the bits and pieces of what 
this visionary project is in our districts now. 

At the rate I am going, it is going to take me and my staff of ten 
people five, ten, or maybe fifteen years to get to where we need to 
go with telecommunications in education. This is a real concern to 
me, considering the limited resources available. I do not anticipate 
that we will do a quality job in what needs to happen by doing the 
bits and pieces approach. 

I think it is important to remember, and we keep forgetting, that 
teachers are isolated. They are in their classrooms, they are alone. 
We talk a lot about training. I have not heard anybody mention 
just the real fact of communication, communication with each 
other. Literally, a teacner, after graduating from college, can stay 
in their classroom and never talk to another teacher, never go to 
another training course (which are usually not required). We really 
have to think about how this isolation is affecting the education of 
our children that are in front of them every day. 

I will give you a perfect example of one bit and piece approach 
that I am putting tc^ether right now in Boston. We are networking 
five elementary schools. You would think Prince Charles was 
coming with the excitement of networking these five elementary 
schools. We are giving the teachers the capability of telecommuni- 
cating with each other, five elementary teachers in five different 
schools We are also putting telecommunications capabilities in the 
principal's office, in the district superintendent's office, and in the 
Director of Math's office. This is a math project called TeachNET. 

None of these elementary school teachers have probably ever 
talked to a curriculum leader in Boston Public Schools or the Di- 
rector of Math. None of the teachers have probably even talked to 
the curriculum leader in their district (the district superintendent), 
nor to the curriculum leader of the school (the principal) more 
than once a week. 

With the TeachNET proposal, instead of playing telephone tag, 
educators have an opportunity to have access to other educators. 
These key educators are going to be able to interact with each 
other and talk about some major math issues. What is going on in 
the classroom, what is not, where can I get this resource, et cetera? 
This is just simple communication using technology that is going to 
improve the teaching of teachers and improve, of course, the educa- 
tion of our students. 

Forget about just impacting teachers within a district. It is even 
more exciting U, improve teacher communication among districts. 
^ye have another project that we did last year called Solutions Un- 
limited. It was a math project where our math teachers had a 
chance through telecommunications to interact with school dis- 
tricts in other parts of Massachusetts over particular pieces of 
math software that they were using. I could give other examples 
but I think I made my point that besides re-training the communi- 
cation exchange among teachers is key. 

The issue of retraining is also critical and one which the ''Star 
Schools" legislation could play a key role. 

No one likes to think that what they have been doing for ten, 
fifteen, twenty years is wrong. I will give you a perfect example. 
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We put 24 word-processing labs in oui 24 middle schools. If I had 
put out an advertisement that we were g ng to retrain teachers in 
the writing process, I would probably have had five English teach- 
ers show up for the training. 

We instead said we were going to teach through a new technolo- 
gy of which they were not familiar, word processing. I have to tell 
you of the i5-hour course, maybe four or five hours was on the me- 
chanics of using word processing. The teachers did not realize that 
the other 10 hours was actually retraining on the writing process. 

The point I am trying to make— and we have done this in othtr 
curriculum areas— is that technology gives us an opportunity tf e- 
train teachers and not have them feel threatened that what they 
have been doing in the classroom for the last ten years is wiong. 
Technology gives us a second chance, another opportunity and an- 
other vehicle for retraining. 

There have been numerous school department and union surveys 
which indicate teacners are interested in receiving training. How- 
ever, how does a school district like Boston, with 8,000 employees, 
begin to handle the whole retraining issue. Sure, it is possible to 
ask teachers to come before school, after school, and travel to dif- 
ferent locations to attend particular trainir^g workshops. Training 
has to happen during the day and has to happen at the school site 
to save valuable teacher time and energy. Stur schools offer us this 
opportunity. 

I think "Star Schools'' medium is definitely appropriL > Tele- 
communications is a valuable tool and I believe it can do two 
things. It can increase student achievement and it can improve 
teaching methods. I have seen it work in Boston schools on a limit- 
ed basis, and I know it is working in other urban school districts in 
this country and having a major effect on the two aforementioned 
goals that we are seeking to achieve. 

I have to say that what we have now in education is not working. 
I have been with Boston schools for seventeen years. I have been 
involved in every aspect of education, professional development, 
curriculum development, et cetera. What we have is not working. I 
think the star schools project is part of the answer. There is noth- 
ing before us in education right now that is the answer to our prob- 
lems. I do believe this is a piece of the answer. 

We can either wait and do it piecemeal or we can accept the 
leadership being offered by the "star schools project." I think what 
you are offering us nationally with the 'star schools project," is 
leadership. We cannoi do it alone. The school districts will not do it 
alone and cannot do it alone. We need a national effort that is 
going to make a difference, or what star schools is offering will be 
done piecemeal by the districts and look like a patch quilt when 
it's done. What is going to happen — and we can already see bits 
and pieces going on in the school districts — is that everybody will 
have different bulletin boards and different communications sys- 
tems. We will £.lso have once again the "haves and the have-nots," 
like so many other programs in this country. I think it is critical 
that we seriously take a look at the "star schools" proposal and 
move forward to where we need to go. 

Thank you. 



ERIC J 05 



103 



The Chairman. Very, very good. We will come back with some 
questions. 
Robert Btiinett? 

Mr. Bennett. My name is Dr. Robert Bennett. I am a physics 
teacher at Wakefield High School, Wakefield, Massachusetts. I 
have been teaching physics for twenty-five years. 

May I first thank you for the opportunity to be here. Never in 
my life did I ever expect to be ir Washington, D.C., giving testimo- 
ny to a Senate committee, just being a teacher. I appreciate it very 
much. 

When I was doing my doctoral dissertation at B.U., I became se- 
verely aware of the shortage of engineers in this country and the 
pending problem. Science Magazine and Scientific American has 
warned about this for the last ten to twelve years, if you did some 
research on that matter. 

I teach a course called aa^anced placement physics, C level. C 
level indicates that calculus is the base of the instruction, the stu- 
dent must be concurrently taking calculus. 

The problems we are facing right now are two-fold, declining en- 
rollments and budgetary constraints. My present situation at 
Wakefield High School is that I may not be teaching AP physics 
next year. We only have three students enrolled at this time and 
we require six to conduct the course. We have the resources at 
Wakefield High School, but we do not have the enrollments. We 
cannot fiscally justify my teaching two periods a day of advanced 
placement physice to three students. It will be a tragedy when it 
becomes a reality. 

But we should not be in the business of telling bright and capa- 
ble students ''you cannot do it." If I can give you a couple examples 
of former students: James and John Guilford, identical twins. 
When they finished their junior year, they had each four 800s and 
a pair of perfect 5s in AP calculus and AP physics. I can only 
wonder what they could have achieved if we had access to input 
from a telecommunications network from various institutions. 

John today is a design engineer with Hewlett-Packard, and 
James is performing bubble research at IBM. Coincidentally, we 
have formed a network between the communities of Wakefield, 
Reading, North Reading, and Lynnfield. The first link was 
achieved yesterday at 12:30. We successfully had a two-way audio- 
video interaction transmission, with clear audio and clear video be- 
tween Reading High School and Wakefield High School. This net- 
work is intended to tie into the University at Lowell, which will 
give us direct access to resources that are just not available today 
in a public school setting. 

We at Wakefield, Reading, North Reading, and Lynnfield are 
committed to the design, construction and educational implementa- 
tion of a two-way interactive system that will be linked to the Uni- 
versity at Lowell. We have to move forward. We cannot idly sit 
back and rest on our successes. There are John and James C ail- 
fords in every community in ihis country They are being denied 
an educational opportunity that could be provided by this technolo- 
gy access. 

Thank you. Senator. 
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The Chairman. Thank you very much. This point that you raise 
about the change and the shifting of courses and curriculum avail- 
ability tnat you mentioned here is replicated all over our Common- 
wealth, and, I am sure, all over the country from the stories that 
you are telling. 

At a time when there is a national need in terms of these kinds 
of skills, we are finding an increasing number of districts dropping 
these courses as we get into these budgetary crunches. So you find 
the kind of situation that Benjamin and Alda talked about in 
terms of the gifted students, where there is a shortage jf programs. 
You are finding out how many students would like tc take courses, 
yet a number of school districts have had to drop those proj rams. 
As Ms. Gardner pointed out, we arc just not going to be able to 
expect the various school diiitricts to be able to patch these matters 
together. 

Again, I would like to ask both of you about the reaction general- 
ly of teachers to this concept. There have been many instances 
where politicians are reluctant to see many alterations or changes 
in terms of politics, and the question is whether teachers are going 
to be reluctant to see changes in terms of this kind of a device. I do 
not know what you will be able to tell us. 

Ms. Gardner. I would say absolutely not. It is my experience 
that just the concept of technology interests them and when they 
see what can happen in the sharing of ideas and materials, et 
cetera, and the communication resources back and forth, has been 
overwhelming, their interest in becoming involved. 

Mr. Bennett. I have gone through several conferences with vari- 
ous associations with teachers represented and they ar3 concerned: 
Is this technology going to be used to replace their positions? What 
we are going to do is wu are go^ng to deal with the programs that 
we are going to lose, we are trying to save the programs, not re- 
place teachers. When it is properly addressed, the fear is not there. 

Ms. MONTEiRO. I would like to comment on that, Mr. Kennedy. 

The Chairman. Yes. 

Ms. MONTEIRO. In our school, one of our teachers has started a 
television production class to teach students how to use the equip- 
ment. I am in that class and other teachers are starting to use the 
equipm<>nt as part of the teaching tools to teach their students 
what they are doing wrong in class by videotaping them and show- 
ing it back later, so our teachers are noc afraid to use the equip- 
ment and they see it p.s a helpful tool for them. 

Thank you. 

The Chairman. Very good. 

We have Senator Humphrey here. We have a constituent of 
yours. Senator Humphrey, Benjamin Stavely, who gave us a good 
comment about what he sees as the useful advantages of this pro- 
posal and he made, I think, a very helpful comment. 

We have had a good session here this afternoon. We have heard 
what is happening in different States, sorie of the important suc- 
cess stories, some of the challenges that exist for many of our 
youngest and most talented students, because of the reductions in 
availability of curriculum in many different school districts, We 
heard how students see this as a concept that might offer them 
better opportunities for other classes and about the readiness of 
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teache'^ to use these kinds of technologies. We heard about the re- 
sults m one State, South Carolina, where the academic achieve- 
ment in terms of the various tests have held in the use of this kind 
of technology. There has been a lot of very, very helpful comments 
on this subject matter and I think we have made a good record 
here. 

I do not know whether there is anything you would like to add or 
comment on. 

Senator Humphrey. Thank you. I want to welcome my constitu- 
ent, naturally. I am sure he did as well as you said. I would just 
observe that we could use a little of the advance in telecommunica- 
tions around this place. The reason I am so very late today for this 
hearing is that there are four hearings going on right now in which 
I am supposed to be participating simultaneously, and if we had a 
little bank of TV monitors here we might be able to do all the 
things that we are supposed to do. just with the flick of a switch. 

In all sincerity, in seriousness, this revolution in telecommunica- 
tions I think is one of the most exciting advents of our age, and it 
is certainly going to work to the benefit of our society and for the 
entire woi Id, for that matter, more than we dream. 

Thank you. 

The Chairman. Well, we want to thank you very much. Again, 
you were very good to make the trip down here and we would like 
to also think we might ask you, as we mcv through the consider- 
ation of this in committee, if we have additional problems or fur- 
ther questions, that we will be able to get back in touch with you 
as well. 

I want to thank you all very much. 

Mr. Bennett. If you would like a demonstration some day, just 
come to Wakefield High School and we will demonstrate this thing 
to you. 

The Chairman. I might very well take you up on it. Thank you 
very much. 
The committee stands in recess. 

[Whereupon, at 4:40 p.m., the committee recessed, subject to the 
call of the Chair.] 
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